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EDITORIAL 

THREE BOOKS* 


B eside us as we write are three books 
that deserve more attention than is 
possible in the usual professional 
review. In fact, this is no attempt to 
do other than tell you how unusual and 
good these books are. One of them is the 
autobiography of a master surgeon, an 
acknowledged pioneer in his specialty; 
another is a volume dated June i, 1940, a 
birthday tribute to a master craftsman and 
surgical pioneer; the last is an autobiog- 
raphy, slightly camouflaged by its writing 
technic, of a gentleman of parts who also 
pioneered and reached the heights, and who 
died just the other day. 

Hugh Young — A Surgeon’s Autobiog- 
raphy, is the life and work of Hugh Young 
of Baltimore. In his preface, fearing no 
doubt that he might be accused of conceit, 
he tells us how he came to write and have 
this volume published. When we consider 
what the author has accomplished in his 
lifetime, his modesty is refreshing. We read 
accounts of his vigorous and individual 
forebears who helped shape his future life. 
It is lively reading, but all too soon he 
begins what is really a history of urologj- 
in this country and the part he played in it. 
Inasmuch as he was one of the crusaders 
and grew up with this branch of medicine, 


he is just the man to leave this history to 
posterity. In the frontispiece is a reproduc- 
tion of a painting of Dr. Young by Sir 
William Orpen, and William P. Didusch 
has contributed over a hundred drawings. 
It is a delightfully written book and one 
that is sure to fascinate physicians and 
surgeons and especially urologists. 

It is now the fashion to honor one in the 
flesh and not wait for postmortem memo- 
rials. This is fitting and as it should be. The 
background of one who has earned a posi- 
tion in high places and who has won the 
esteem of his fellow workers is often a story 
of hard work and backbreaking, drab labor. 
Therefore, it is little enough on a special 
occasion for his friends to gather round him 
and give a cheer. This happened to Frank 
Howard Lahey of Boston on the occasion 
of his sixtieth birthday. His medical and 
lay friends on this occasion tendered him a 
Birthday Volume which was an apt tribute 
and a gracious gesture. Over fifty physi- 
cians and scientists whose names are 
bywords in the world of science and medi- 
cine have contributed forty-nine technical 
or scientific articles. Walter C. Alvarez 
contributed, “Congratulations to Dr. 
Frank Lahey,” and the book ends with 
“An Appraisal” by Arthur W. Booth. 


* Flugh Young — A Surgeon’s Autobiography- Harcourt, Brace and Conipan3-, 1940. 

Fr.nnk Howard Lahe_v — Birthdaj' Volume. Charles C. Thomas, 1940. 
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Once in your hands you will read it from 
cover to cover. Typographically it is a 
beautiful book and something lovely to 
look at; it is a work that is certain to stand 
out in the medical literature for a long time 
to come; and it was a fitting offering to 
a surgeon who in the early autumn of his 
career has meant so much to surgery as a 
master craftsman, inventor, teacher and 
author. 

About a week ago (September 4, 1940) 
we bought Hans Zinsser’s book (it was not 
sent to us for review) and that day began 
to read it; on that same day we read of the 
author s death. We have now put “As I 
Remember Him — The Biography of R. S.” 
on our night table so that we can pick it up 
before sleep and reread many parts. We 
enjoyed Zinsser’s “Rats, Lice and His- 
tory,” but this informal and unusual biog- 
raphy of R. S. — who is none other than 
the author — is truly a classic. In this esti- 
mate of his work the majority of the pro- 
fessional reviewers have agreed without a 
dissenting opinion. As most of us know, 
Zinsser was a man of many accomplish- 
ments; he was a poet, a lover of the classics, 
he acquired a broad culture, was a philos- 
opher of no mean degree and a linguist, 
and as a bacteriologist was known the 
world over. His work on t3^phus, alone, 
earned for him a permanent place in medi- 
cal history. His sense of humor and of the 
ridiculous was broad and keen. He was 
interested in so many things; he dipped his 


fingers into so many places; he knew and 
lived with all kinds of people; he never 
sidestepped an argument. He was a posi- 
tive fellow, although in his writing he tells 
us that often he was in the wrong. A pro- 
found student, a true friend, he knew his 
days were numbered, that the end would 
overtake him swiftl}”^ (he had leukemia), 
and the part of his book in which he tells us 
of his philosoph}'^ in the ebbing time of his 
life is a moving recital. He does not resort 
to cheap tricks of writing. He does not pitj^ 
himself nor seek the s3TOpathj'^ of the 
reader. These pages are stirring and beauti- 
ful and will be read and reread man3^ 
times. It is not often that such a book ap- 
pears; in the language of the man of the 
streets, “it has ever3^thing.” In man3’^ por- 
tions of the book the reader will pause and 
see himself when a young man early in his 
medical career; at other parts he will stop 
reading, close his eyes and slowly digest 
what he has read — and then dream. You’ll 
find this book, by one of us who died too 
soon, a work you’ll want to own, and after 
you have read the last line 3^ou will wish 
it was many times longer. 

These three books, two written by 
figures that loom large on the medical 
canvas, and one a birthda3'- volume, a 
tribute to a man who has been a surgical 
pioneer and a leader in the ranks of or- 
ganized medicine, might well grace the 
shelves of historical medicine for now and 
the years to come. 

T. S. W. 
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RUPTURE OF THE QUADRICEPS TENDON* 

WITH A REPORT OF THREE CASES 
Francis M. Conway, m.d., f.a.c.s. 

Assistant Attending Surgeon and Chief of Surgical Clinic, St. Vincent’s Hospital 


NEW YORK, NEW YORK 


INTRODUCTION 

T he function of leg extension is ac- 
complished by a muscle and tendon 
ensemble composed of the rectus 
femoris and the three vasti muscles, • the 
tendons of which converge in their inferior 
portion to be united into one common 
tendon, the quadriceps tendon. This tendon, 
partially interrupted in its course by a large 
sesamoid bone, the patellaj is inserted in the 
anterior tuberosity of the tibia. It has 
seemed timely to review the types of quad- 
riceps tendon injury and herewith are re- 
ported three varieties of this injury, 

HISTORICAL 

The first recorded mention of quadriceps 
tendon injury is in the writings of Galen, 


A capital fact which dominated the 
history of this condition as well as the 
treatment, was the advent of asepsis, for 
up to 1 878 when Lister practiced suture of 
the tendon under antisepsis for the first 
time, the treatment had been purely medi- 
cal, by means of packs, poultices and 
immobilization of the extremity. Maydl’s 
article (1883) is an elaborate study of this 
injury in connection with fractures of the 
patella and rupture of its ligament, all the 
cases being treated without operation. 
E. Blanc (1887) in reporting a ruptured 
quadriceps tendon case, again advocated 
the nonoperative treatment. 

It is of more than passing interest to note 
that the first successful operative result 
in the United States was reported by 
Charles McBurney of New York in 1887. 


who stated that “during a wrestling match. He had operated on a 50 year old male in 
the patellar ligament was broken, and after 1885 for a ruptured quadriceps tendon 
healing, the patient, who was a young man, which he sutured with catgut and silver 
could not flex the knee nor walk on an wire. Bull (1889), after reviewing the litera- 
inclined plane without risk of falling.” ture up to this time, reports an operative 

Following Ru3^sch’s paper in 1720, J. case of his own with successful outcome and 
Louis Petit reported three cases in 1723. in addition, records the first four reported 
Schlichting (1742), Molinelli (1767), Sedil- operated cases of suture of the quadriceps 
lot (1786), Saucerotte (1801), Dupuytren tendon. These were McBurney’s (1885), 
(1816 and 1817), and Vanderlinden (1834), Liining’s (1880), Wilkin’s (1887), Hartley’s 
all reported individual observations on this (1888). 

theme. In England, Samuel (1838) is the To Poirier (1899) we are indebted for a 
first to record a case of rupture of the most meticulous anatomopathologic de- 
quadriceps tendon in the English literature, scription of the muscle planes comprising 
Continued mention of the condition was the quadriceps extensor apparatus as well 
made by the French observers Demarquay as for a more complete understanding^ of 
( 1842), Boyer (1845), and Binet (1858). the variations in the different clinical types. 
’ l-rom tl.c Second Surgic.il Division, St. Vincent’s Hospital. New York City, Dr. R. P. Sullivan, Director. 
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Quenu and Duval (1905) review a series of 
twenty-one operative cases and detail the 
necessity and methods of surgical treat- 
ment. Their results were creditable. 

Ombredanne, in 1906, made a series of 
anatomic studies on the cadaver to outline 
the causation of this injury. McMaster 
(1933) experimented on rabbits, producing 
tendon and muscle ruptures. Of the more 
recent reports of cases, the following: 
Ottolenghi and Pique (1935), Austoni 
{1936), Lenormant and Olivier (1933), 
Clapp (1921), Gabilland (1929-1930), Guil- 
laume-Louis (1928), Delbet (1924), Jean- 
neney (1929), Quilichini (1932), Guilemen 
(1928), Vanlande (1928), iMichel (1928), 
Sejournet (1927), Bolognesi (1931), Brun 
(^933) Gilcreest (1933) have all con- 
tributed appreciably to our present day 
concept of the problem. 

ETIOLOGY 

Occurrence. Despite some reports, it is 
our experience that rupture of the quad- 
riceps tendon is a rather infrequent catas- 
trophe. For the past five years, there have 
been only five cases treated at St. Vincent’s 
Hospital. This is a rather striking fact in 
view of the situation of the institution in a 
bus}' metropolis and its proximity to 
industry. Only three cases required surgical 
intervention as the other two were incom- 
plete muscular tears. 

As compared to the total causes of dis- 
ruption of the extensor apparatus of the 
leg, ruptures of the quadriceps tendon form 
but a small percentage. Clap^° reports this 
incidence in a series of seventy cases from 
the service of Professor Delbet. (Table i.) 


Table i 



1 

: i 

I Cases; 

1 

1 

Per- 

cent- 

age 

I. Fractures of the patella 

62 

88 5 

2 Rupture of patellar ligament 

4 

5 7 

3 Rupture of quadriceps tendon 

4. Rupture of tendon with the tearing 

3 

4 2 

away of the tibial tuberosity 

I 

1 

I 4 

1 


The majority of all cases have been in 
men between the ages of 30 and 50 years of 
age and many observers believe that the 
ruptures occur in muscles and tendons 
predisposed to their production. The occur- 
rence in the young is exceptionally infre- 
quent, and although Potherot reports a 
case in a child of 5 years, the condition is 
rare before 20. ^ 

Causes. Manj' authors have postulated 
predisposing and local causes for the occur- 
rence of this injur}'. (Table ii.) 



Table n 

/gout 

Mct-iholic disorders) diabetes 

) arterjosclerosjs 
vobesity 

Lucs 

Chrontc ricphritxs 
Olci pobom^tliUi* 

Chronic osttoirthriliv 

Acute infectious c/istascs as typhoid, etc 

Triclunnsis 

Unusually hta\> labor 


Congenital derectsT''‘'e'''“*® 

(.ostcopsathjrosjs 
Ankylosis of knee joint 
Ilydroarthrosis 

Periarticular lesions of chronic arthritis 
Muscle degenerations 

Calcareous infiltration of tendinous insertions 


Tnuma 


{ 


direct 

indirect 


Lenormant and Olivier believe that a great 
number of cases of rupture are prepared 
for by modifications in the structure of the 
patella itself. 

Determining or Immediate [/nducing 
Causes. Sometimes the actual inducing 
cause is apparently slight — a physiologic 
act such as walking, ascending or descend- 
ing a flight of stairs, movements made on 
turning around. Certain observers even 
speak of “spontaneous ruptures.” Mc- 
Master’s studies on animals and the clinical 
observations derived therefrom are of in- 
tense interest in this respect: 

I, Normal tendon did not rupture when 
subjected to severe strain. Either the ten- 
don insertion pulled away; the muscle 
belly ruptured; the musculotendinous junc- 
tion separated; the muscle origin pulled 
out; or fracture of the bones occurred. The 
tendon or muscle, in pulling away from 
either insertion or origin, detached a small 
fragment of bone. 
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2. Approximately one-half of a tendon’s 
fibers had to be severed to permit of im- 
mediate rupture when subjected to severe 
strain. Spontaneous rupture did not occur 
following severance of approximately three- 
fourths of a tendon’s fibers under ordinary 
activity. 

3. Obstruction to the blood supply of 
.1 cm. of a normal tendon by double ligation 
caused rupture in this obstructed area as 
early as four weeks afterwards, when it was 
subjected to strain, even though the tendon 
sheath had been carefully replaced. 

4. The blood supply of a tendon was 
more important in the separative processes 
of injured tendons than the presence of the 
tendon sheath. 

McMaster’s clinical conclusions, based 
on his experimental animal studies, were 
that when a normal muscle-tendon system 
is subjected to severe strain, the tendon 
does not rupture. However, rupture may 
occur (i) at the insertion of the tendon to 
bone; (2) at the musculotendinous junc- 
tion; (3) through the belly of the muscle; 
and (4) at the origin of the muscle from the 
bone. Either the muscle or the tendon may 
pull away a small fragment of bone, and 
sometimes the strain results in fracture or 
dislocation. Disease processes in tendons 
predispose to their “spontaneous rupture” 
often from only slight strain as in tendons 
affected by (i) tuberculous tenosynovitis, 
(2) gonococcal tenovaginitis, and (3) trich- 
iniasis, typhoid, lues, or tumors. Rupture 
of muscle fibers occurs following both direct 
and indirect types of trauma. Degenerative 
changes and disease processes in muscles 
predispose to their rupture. Minimal to 
more extensive muscle ruptures occur fol- 
lowing varying degrees of direct or indirect 
trauma and are often overlooked in clinical 
cases. 

Quillchini indicates that “almost all the 
traumatic ruptures of the quadriceps due to 
indirect violence occur as a result of pure 
muscular contraction following such forced 
muscular movements as are employed in 
the effort to avoid an impending, oncoming 
or imminent fall.” These are produced 


almost exclusively in men who are vigorous 
and who are engaged in either muscular 
tasks or very active work. The ruptures 
due to indirect violence are less frequent, 
but nevertheless have an equally important 
etiology. Spontaneous ruptures are ex- 
tremely rare. The factors producing them 
are the same as those which produce 
similar ruptures in other muscles. General 
diatheses as the causes were found bj' 
Hofeman in two cases due to tabes; by 
Chavannez in one case due to tuberculosis 
and rheumatism; by Ritter in one case due 
to old lues; by Frankenthall in a case due 
to diabetes; by Maydl and Vulpius in cases 
due to local degenerative affections; and 
by Kalliebe in a case due to fatty infiltra- 
tion of muscle. 

Ordinarily, the muscular contraction is 
very violent and usually a misstep or an 
attempt to regain one’s balance is made 
following an effort to avoid a fall. This 
produces a rupture of the extensor appa- 
ratus and the fall then occurs actually as a 
result of the rupture. Of Bull’s five opera- 
tive cases reported in 1889, three were the 
result of direct blows or lacerating assaults, 
and two were the result of indirect violence. 
Binet reports that in twenty-four cases the 
rupture of the quadriceps tendon occurred 
fourteen times after an effort to avoid a 
fall. Sellier, in reporting twenty-seven cases 
of patellar ligament rupture where the 
cause of rupture was indicated, states that 
fifteen were due to a misstep in an attempt 
to avoid a fall; eleven were due to a fall 
with the leg flexed on the thigh; and one 
was due to spontaneous rupture in the 
course of walking or marching. Ombredanne 
(1906), in his experiences with the cadaver, 
demonstrated in his effort to produce 
rupture of the quadriceps tendon by direct 
violence that when the leg was in extension 
and the patella naturally in a state of 
relaxation, rupture of the tendon in either 
its suprapatellar or infrapatellar portions 
was impossible. In addition, he concluded 
that muscular contraction was at the basis 
of all ruptures by indirect violence. Usually 
by making an effort to resist an obstacle 
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the patient breaks his tendon by indirect 
violence. 

Sellier, in twenty-one cases, found the 
tendon ruptured at the superior patellar 
insertion in six cases; at the superior 


of the vastus inlermedius or crureus muscle 
and containing little of the tendinous parts. 
(Figs. I and 2.) If the superficial plane tears 
at the level of the patellar insertion, then 
the middle plane tears at a higher level. 


TABLE III 

CLINICAL VARIETIES OF RUPTURE 


1. Suprapatellar ruptures 


A. 


Pure muscular/ r 


fibrillar tears 
■; partial rupture 
(laceration 

D. Musculotendinous 


with joint involvement 
/without joint involvement 


r , i With joint involvement 
i at junction ol muscle t v 1 . • • ^ • , 

\ ' /without joint involvement 

\c. Tendinous tcarSs at midpoint of tendon 

I . , ^without bone detachment 

tat patellar attachment j vi. u i . t 

Done clct ACiimcnt 


[ A. At the inferior border of patella bone injury 


II. Infrapatellar ruptures/ b. At midportion of patellar ligament 


eithout bone injury 


, . • r I- 1 (without tibial bone damage 

At insertion ol quadriceps tendon t 


/ 


ith tearing away of anterior tibial tuberosity 


patellar insertion with bone lesion in one 
case; at the midportion of the patellar 
tendon in three cases; at the inferior patel- 
lar margin in nine cases; and at the tibial 
insertion in two cases. 

PATHOLOGIC ANATOMY 

The anatomic structure of the extensor 
apparatus explains the varieties of ruptures 
encountered. Four muscles form the quad- 
riceps femoris — these are the rectus femoris 
and the three vasti muscles, lateralis, 
medialis, and intermedins or crureus. These 
muscles are distinctive in that they unite 
in the formation of one common tendon and 
that they have the largest sesamoid bone 
in the body incorporated in this tendon. 

To Poirier we are indebted for the first 
concise description of the surgical anatomy 
of the quadriceps extensor apparatus. The 
inferior insertion of the quadriceps femoris 
is very complex and the several parts which 
comprise it do not rupture, as a rule, at the 
same time. As was pointed out, the ten- 
dinous insertion is composed of three 
planes. The planes are: (i) a superficial or 
anterior plane containing the rectus femoris; 

(2) a second or middle plane comprising the 
vastus lateralis and vastus medialis; and 

(3) the third or posterior plane consisting 


When the third or posterior plane tears, it is 
generall}^ at a still higher level than the 
other two planes and in an irregular 
manner. 

When the vastus intermedius or crureus 
muscle is lacerated, the quadriceps cul-de- 
sac or pouch is torn and the synovium is 
involved in the rupture. The hemathrosis 
present in this type of rupture is due in- 
variably to this tear of the synovium at 
the base of the quadriceps bursa. From this 
it may be seen that ruptures of the quad- 
riceps extensor apparatus may be partial 
or complete. If complete they are tears 
throughout the entire three planes. Partial 
ruptures are usually in the rectus femoris 
only. 

The principal tendinous portion of the 
apparatus is the quadriceps tendon which 
is fixed into the anterior tibial tuberosity. 
It is interrupted in its course by the 
large sesamoid. This bone divides the ten- 
don into the suprapatellar portion and the 
infrapatellar portion, also known as the 
patellar or tibiopatellar ligament. 

Now the superficial or anterior plane 
consists of the rectus femoris and the most 
anterior fibers are only slightly adherent 
to the patella. They proceed without inter- 
ruption to the insertion at the tibial 
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tubercle. But the greater part of the fibers anterior tibial tuberosity. The superfic^I 
are fixed into the base of the patella in its aspect of this portion is covered by the 
anterior edge and to the anterior Jace along arciform fibers. A certain number oi the 
the superior edge. quadriceps fibers do not attach directly or 



comprising the quadriceps extensor apparatus, 

(i) The superficial or anterior plane formed by 
the rectus femoris muscle. (2) The middle plane 
formed by the decussating fibers of the vastus 
medialis and vastus lateralis muscles. (3) The 
deep or posterior plane made up by the vastus 
intermedius or crureus muscle. 

The tendons of the vastus medialis and 
vastus lateralis united with each other on 
the inferior segment constitute the middle 
plane immediately behind the insertion of 
the rectus femoris, in such a waj^ that their 
lowermost fibers come to end along the 
lateral edges of the patella. 

Finally, the tendon of the vastus inter- 
medius or crureus is fixed into the patella 
below the insertions of the vastus medialis 
and vastus lateralis and constitutes the 
deep plane of the quadriceps tendon. These 
various planes differ from each other in the 
direction of their fibers. The fibers of the 
tendon of the rectus femoris and the crureus 
(vastus intermedius) run parallel to the 
long axis of the quadriceps whereas the 
fibers of the vastus lateralis and vastus 
medialis converge towards each other and 
form a tendinous V at the point where they 
become affixed to the patella. 

The infrapatellar portion of the quad- 
riceps tendon, called the patellar ligament, 
extends from the apex of the patella to the 



'.■j'. inlcpmcdius M 




Fig. 2. Anatomic figure to demonstrate the 
three planes which comprise the quadriceps 
tendon in its suprapatellar position. The deep 
plane of the vastus intermedius is shown as well 
as the middle plane of the decussating fibers of 
the lateral and medial vastus muscles. The 
superficial plane of the rectus femoris has been 
turned out in order to show the deeper 
structures. 


indirectly to the anterior tibial eminence. 
This is of clinical Importance, for it deter- 
mines whether function loss will be partial 
or complete, depending on whether or not 
these fibers are ruptured. 

The lateral and medial vasti muscles 
send fibers insert into the lateral and 
medial aspect of the tibial condyles. The 
ruptures of the quadriceps tendon occupy 
two regions: (i) the suprapatellar region 
between the patella and the muscular por- 
tion of the quadriceps femoris; and (2) the 
infrapatellar region between the patella 
and the anterior tibial tuberosity. Of the 
tendinous ruptures, the quadriceps ruptures 
can occur on two sides. The more frequent 
condition is to have the rupture unilateral, 
and in the great majority of cases this 
occurs in the vicinity of the point of the 
patellar insertion. In twenty-one cases, 
Berger found the point of rupture to be 
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fourteen times at the superior border of the 
patella, twice 2 cm. above this point, and 
five times 4-5 cm. higher. In some cases, as 


of the underl3hng structures. Our attention 
is to be focused first on the symptoms and 
signs occurring with fresh or recent injuries. 



Fig. 3. Typical and common type of suprapatellar rupture and its repair, o, Rupture of the supra- 
patellar type revealing the extension of the rupture into the synovium with the attendant hem- 
arthrosis. The quadriceps bursa has been torn, b. Sagittal view of the rupture disclosing the 
usual clinical findings with involvement of the three planes. It is to be noted that the planes are 
divided at dilTercnt levels. The middle plane is divided at a higher level than the superficial 
plane. The deep plane is ruptured at a still higher level, c, The first stage in the operative repair 
discloses the sjmovium and the fibers of the vastus intermedins to have been brought together. 
This establishes the deep plane. In addition, two sutures have been placed in the torn endsofthc 
decussating fibers of the vastus mcdialis and v.astus lateralis in order to restore the middle plane. 
d, The final stage in the closure has brought the torn ends of the rectus femoris together with 
interrupted sutures. Several other sutures have been placed in the circumarthroidal tissues. 


that of Poirier for example, the quadriceps 
and its fascia broke at different points; 
i.e., the tendon of the rectus femoris 4 mm. 
above the patella and the tendon of the 
vastus intermedius or crureus at 8 cm. 
above the patella. These ruptures may be 
limited to the rectus femoris entirelj^ or 
they may continue to include the vasti 
muscles which give rise to the lateral 
patellar aponeurotic expansions. When 
ruptures extend to the deeper planes, 
synovial lining becomes involved and the 
large hemarthroses are explained. 

SYMPTOMATOLOGY 

In describing the symptoms and signs 
encountered in the various types of rupture 
and in the varying degrees of ligamentous 
tear, one must first consider whether the 
lesion is a recent or an old injury. The signs 
and symptoms which are attendant upon 
this condition depend entirely on (i) the 
time and manner of occurrence of the acci- 
dent; (2) the degree of separation of the 
fragment; (3) the extent of the laceration 


The trilogy of symptoms of rupture of 
the quadriceps tendon at the moment 
of the fall are pain, crepitus and Junction 
loss: 

! Is violent .and immediate. 

Is compared to a sudden contraction of the 
muscles of the leg. 

Decreases with immobilization of the leg. 
Reappears and increases with any movement of 
the leg. 

I Is not necessarily a constant accompaniment. 
Is due to the sanguineus effusion which will 
be confounded after with crepitus due to 
fracture. 

! Power to extend the leg has gone. 
Walking on the plane surface is im- 
possible. If w.ilking is still possible, the 
high rupture of the tendon has not 
reached or entirely cut through the 
vasti muscles which relativelj’ will 
supply some of the tendon deficiency. 

Examination of the extremitj'^ shows us 
the leg half flexed on the thigh. It is the 
position of rest for the joint and the sign of 
intra-articular involvement. It is likewise 
due to the tonicity and muscle spasm of the 
opposing group on the posterior aspect 
of the thigh no longer being compensated 
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by the pull of the quadriceps group. Some- 
what rarely, as in our third case, there is 
ecchymosis at the point of contact where 
the injury is due to direct violence. (Fig. 5.) 
Hemarthrosis and the infiltration of the 
loose cellular tissue of the subcutaneous 
regions account for the swelling. 

The pathognomonic physical sign of a 
suprapatellar rupture of the quadriceps 
tendon is the absence of the fullness due 
to the quadriceps pouch. This concavity or 
depression varies in depth with the extent 
of the rupture. It is only slightly marked 
if the anterior portion of the rectus femoris 
alone is torn. With an extensive laceration 
of the lateral expansions of the vasti 
muscles, one can visualize the superior 
aspect of the femoral condyles. The pathog- 
nomonic sign of complete infrapatellar 
ruptures is the shift upward of the patella. 
Hemarthrosis of the knee joint will per se 
indicate an injury extensive in type, for it 
has already involved the synovial lining 
of the joint cavity. X-ray of the knee joint 
and the anterior tibial tuberosity will 


other traumatic intra-articular derange- 
ments may be excluded. 

In old cases where disability has existed 



Fig. 4. Variation of the suprapatellar type of 
rupture. When rupture has also torn a frag- 
ment of the patella, the repair requires addi- 
tional secure fixation, a, Demonstration of 
suprapatellar tearing t\ith bone involvement. 
h, Repair of the bone defect by fixation to the 
corpus of the patella. 


for a long time, the symptoms and signs 
are again dependent upon the type of rup- 
ture and the extent of the accompanying 



Fig. 5. Case iii. a. Show s preoperative appearance of the right lower extremity July i8, 1939. Power 
of extension is absent. The knee joint is s^'olIen and ecchymotic and the normal markings are 
absent. Comparison with the unaffected extremity reveals the marked difference in the external 
configuration. The arrow indicates the local hematoma caused by the direct blow' to the tibia! 
tuberosity, b and c, Reveal the postoperative appearance with the patient being able to extend the 
leg. The old deformity of the foot is also shown. (Photograph taken September, 1939.) 


demonstrate the degree of bone damage in 
those cases of infrapatellar damage with 
bone involvement, as in Case iii. The differ- 
ential diagnosis seldom becomes a problem 
of any great moment. From patellar frac- 
tures which might produce many similar 
clinical phenomena, the radiograph will 
clearl^ define the nature of the injury. 
Similarly, dislocations of the knee joint and 


tissue damage. There is inability to extend 
the knee, with consequent decrease in 
power to climb any incline and lack of 
stability in ordinarji walking on a level 
plane. This disability will varjr in degree 
depending on the extent of muscle and 
tendon retraction and the involvement of 
the surrounding structures. The degree of 
quadriceps atrophy will also be a factor. 
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TREATMENT 

The treatment involved in the repair of 
the extensor apparatus is divided into two 
main groups: 

I. Treatment of recent injuries 

(a) Nonoperative immobilization. 

(b) Operative treatment. 

II. Treatment of late or old injuries 

(а) Those cases which have not had 
previous operative interference. 

(б) Those cases subsequent to pre- 
vious operative repair. 

The two fundamental objectives of all 
the technical procedures are first, the 
apposition of the ruptured parts and 


Today the only cases regarded as non- 
operative entities are those incomplete 
musculotendinous or fibrillotendinous rup- 
tures where function is good in spite of the 
injury. Even in these cases, unless some 
general contraindication exists, the opera- 
tive repair offers a quicker, more certain 
and more complete end result. Motion may 
be started earlier and the possibility 
of quadriceps atrophy is reduced to £ 
minimum. 

For comparison, it will be of interest to 
review the treatment of the operative cases 
reported by Bull in 1889. 

While it may seem trite to repeat that 
the successful operative treatment of quad- 


TABLE IV 


No. 

Reporter 

Sex 

and 

Age 

j 

Date 

1 

Manner of Injury 

Treatment 

Results 

I 

M c B u r n e y . Ann. 
Surg., 6: 170, 1887- 

Male 

50 

1885 

Rupture near inser- 
tion into right tibia. 
Direct blow. 

Suture of tendon with 
catgut. Retention su- 
ture of wire into 
tibia. 

At eleventh week 
walked with cane. 
One year later, func- 
tion perfect. 

2 

Liining. Corr./. 
sebweiz. aerzte, 2: 
689, 1881. 1 

Male 

18 

1880 

1 

Tendon cut at inser- 
tion into patella. 
Butcher’s chopper 
cut leg. 

Suture of tendon with 
catgut. 

Fifth month fle-xion of 
knee to 1 20°. 

3 

Wilkin. Neil) York J. 
Med., 28: 378, 1887. 

Male 

7 

1887 

1 

Incised wound of 
thigh with cut ten- 
don and an opening 
into joint. 

Suture of tendon with 
silkworm gut. 

At end of third month, 
flexion almost per- 
fect. 

4 

Hartley. Personal 
communication. 

Male 

34 

1888 

! 

Fall on knee causing 
suprapatellar rup- 
ture with fragment 
of superior border of 
patella (% inch X 

I % inch) contained in 
ligament. 

Suture of tendon with 
wire fication of pa- 
tellar fragment and 
ligament to main 
portion of patella. 

Result poor at end of 
third month. Very 
little power of exten- 
sion. 

5 

Bull’s case. Neiv York 
J. Med., pp. 421— 
424, April 20, 1889. 

Male 

59 


Fall on knee flexed 
with rupture of ten- 
don Pi inch above 
insertion into patella. 

Suture with four 
chromic sutures. 

Flexion to the right at 
end of three months. 
Extension to the hori- 
zontal plane. 


secondly, the prevention of quadriceps 
muscle atrophy. All operations are pre- 
ceded by the usual forty-eight hour skin 
preparation routine to all open extremity 
procedures. 


riceps ruptures depends solely upon an- 
atomic reposition of the component parts, 
an appreciation of this fact may be gleaned 
from the surgical anatomy of the area 
involved. For this reason no didactic out- 
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line of procedure may be postulated but 
general suggestions only are made, 

A. Recent Injuries, i. Suprapatellar Rup- 
ture. With the ruptures occurring in the 
musculotendinous portion (Fig. i) as well 
as in that portion of the tendon midway 
between the superior patellar rim and the 
muscle, the immediate concern is to deter- 
mine whether or not the knee joint has 
been entered. The presence of synovial 
fluid will, of course, indicate that the vastus 
intermedius or crureus which forms the 
posterior plane has been divided. 

Repair begins with the synovial closure 
followed by the restoration of the inter- 
lacing of the decussating fibers from both 
the lateral and the medial vasti muscles. 
Subsequently, the tendinous portion of the 
rectus femoris is brought together. (Fig. 3.) 

In that type of suprapatellar rupture 
which occurs near the superior edge of the 
patella with or without bone damage, the 
operator will have to determine for himself 
whether the case is one suitable for fascial 
suture plus fixation to the body of the 
patella. The employment of chromic cat- 
gut, silver wire, or kangaroo tendon depends 
entirely upon the individual operator’s 
preference. The need for careful and 
secure apposition becomes evident when 
one considers the tremendous demands 
made upon this apparatus. (Fig. 4.) 

The benefit of direct fixation of the ten- 
don to the body of the patella can be 
realized when one appreciates the fact that 
the longitudinal arrangement of the fibers 
of the tendon permit easy tearing away of 
simple sutures. 

II. Infrapatellar Rupture. With the in- 
frapatellar ruptures the problem of securing 
tendinous fixation is evident. With rup- 
tures involving the inferior patellar rim 
fascial or heavy catgut fixation plus drilling 
through the patellar substance appears to 
be the most satisfactory procedure. Rup- 
tures occurring through the midportion of 
the tendon are not common, but do occur 
as in Wagner’s case.*°^ Avulsion of the most 
inferior portion of the tendon from the 
tibial tubercle with or without avulsion 


of the bone demands direct fixation to the 
tibia. Case iii of the author’s falls into this 
group, and again, the choice of materials 
is an individual one. 



Fig. 6. Radiograph taken July 18, 1939, showing 
lateral view. The avulsed fragment, a'-b', is 
shown, having been pulled superiorly from the 
portion of the tibial crest marked a-b. 

B. Repair of Delayed and Late Cases. 
The treatment of delayed or late cases will 
depend upon whether or not the primary 
operation has been performed. 

To the extent that a weak scar and 
muscle retraction exist extensor power will 
be limited. If the scar tissue begins to 
yield, the disability will increase, with 
corresponding increase in sjmiptoms until 
extensor action has ceased. With quad- 
riceps retraction, there is a tearing away 
of the adjacent circumarthroidal tissues. 
In this type of case, any attempt to 
describe didacticallj" any specific type of 
operative repair is impossible. 

The successful treatment of old cases 
depends upon four main factors; (i) 
ablation of all old cicatricial tissue; (2) 
restoration of the continuity of the ten- 
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don; (3) rehabilitation of the quadriceps 
muscle; and (4) absence of any intra- 
articular complications. 


are due directly to (i) insufficient treat- 
ment, or (2) the local or general individual 
predisposing causes of the accident. 



Fig. 7. View of the radiograph taken July 18, 1939, and a comparison with the 
unaffected extremity. Patella shown at (c) and the avulsed portion of the 
anterior tibial tuberosity, a’-b', is indicated by arrows. The defect in the tibia 
is armed by a-b. 



B 




Fig. 8. Operative findings and the surgical repair employed in Case iii, an infrapatellar rupture of 
the quadriceps tendon with avulsion of the tibial tuberosity, a. Operative findings showing the 
avulsed tibial tuberosity and the bed of the tibial crest from which it was torn. The patella is 
shown retracted superiorly, b. Lateral view of the operative findings showing the relative posi- 
tions of the patella, the avulsed fragment and the portion of the tibia from which it was torn, 
c, First step in the repair of the rupture. The drill holes have been placed in both the avulsed 
fragment as well as around the portion of the tibia, d. The fragment has been replaced and fas- 
tened in such a way as to hold it securely. Three points of fixation are noted. In addition the ex- 
pansions of the tendon are shown sutured with individual chromic sutures, e. Manner of placing 
drill holes and sutures so as to effect a double security of the avulsed fragment. 




COMPLICATIONS 

The complications encountered in this 
type of injury may be summarized briefly 
by stating that apart from the usual well 
known postoperative catastrophes, they 


CASE REPORTS 

Case i. A white female, aged 40 years, was 
admitted to St. Vincent’s Hospital December 7, 
1935, after she had fallen while crossing the 
street. The accident was sudden and without 
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any apparent cause. Her past history was 
negative; a cholecystectomy had been per- 
formed in 1934. Physical examination was also 
negative except for the local condition of the 
left lower extremity. There was considerable 
swelling above and below the patella and an 
absence of the fullness which is normally due 
to the presence of the quadriceps bursa. Diag- 
nosis was made of a ruptured quadriceps tendon 
( m its suprapatellar portion. 

''''.Y-ray examination of the knee showed evi- 
dences of soft part swelling above and below 
the patellar level as well as on the internal 
aspect of the knee, probably produced by the 
effusion. No other abnormalities were noted. 

Eleven days after admission, following the 
usual forty-eight hour skin preparation, the 
tenorrhaphy was performed. At operation the 
tendon was found ruptured i3-^ inches above 
its insertion into the superior margin of the 
patella. Considerable old hemorrhagic material 
was removed. The ruptured ends of the tendon 
were approximated with five No. 4 chromic 
sutures and plaster of Paris immobilization was 
applied. 

The postoperative course was uneventful and 
the patient was discharged with wound healed 
and function satisfactory on January 10, 1936. 
After six months her condition was reported 
as excellent. 

Case ii. T. D., aged 57 years, white male, 
was admitted to St. Vincent’s Hospital January 
30, 1934 following a fall down a staircase in 
which he had landed on the hyperflexed thigh. 
Following the accident he could not e-xtend his 
right leg nor walk, and was brought to the 
hospital by ambulance. Physical examination 
was negative except for the local condition of 
the right lower extremity. The rigirt knee was 
swollen and ability to raise the foot from the 
horizontal plane was lost. 

A-ray showed considerable joint effusion. A 
small fragment of the superior aspect of the 
patella had been pulled upward for a distance 
of approximately i inch from the main body 
of the patella. Laboratory data were irrelevant 
except for evidences of coronary sclerosis. 

At operation a suprapatellar rupture with a 
tearing away of some of the cortical surface 
of the patella was found. Repair was performed 
with kangaroo tendon and a plaster of Paris 
case applied. 

The postoperative course was complicated 
by the presence of coronary sclerosis, but the 


cast was removed on February 15, 1934 and 
the patient was out of bed two weeks later. 

He was discharged in satisfactory condition 
March 5, 1934 and subsequent followup was 
favorable. 

Case hi. C. M., 38 years old, white male, 
was admitted to the St. Vincent’s Hospital 
on July 15, 1939, two days after an injury to 
his right knee, stated to have followed a direct 
blow over the right anterior tibial tuberosity. 
At the time of admission, there were several 
other contused areas. The patient was unable to 
extend his right knee and any attempt to 
move it caused excruciating pain. There was 
considerable periarticular swelling and ec- 
chj'^mosis and over the anterior tibial tubercle, 
a contused area inch square was plainly 
visible. (Fig. 5A.) 

A-ray examination revealed the avulsed 
fragment of bone attached to the insertion 
of the ruptured quadriceps tendon. The area 
from which the bone had been avulsed on the 
tibial crest was plainly visible. The torn end 
of the tendon was curled upon itself as were 
the bony attached fragments. (Figs. 6 and 7.) 
The patella had shifted upward to a consider- 
able degree. 

Repair of the avulsed quadriceps tendon 
w’as carried out, with fixation of the anterior 
tibial tuberosity. As a result of the direct blow 
over the anterior tibial tuberosity, this portion 
of the tibia was avulsed and with it the inser- 
tion of the quadriceps tendon. 

The usual three day skin preparation for 
open operation was performed. A longitudinal 
incision was made lateral to the patella and 
was carried down to the crest of the tibia. 
Exposure of the tibial tuberosity revealed the 
avulsed portion of the bone containing fresh 
callus. The fragmented and torn portion of the 
quadriceps tendon was retracted upward and 
pinned on itself so that the entire infrapatellar 
portion of the quadriceps ligament had to be 
uncurled and replaced. Drill holes were then 
made around the avulsed cavity in the tibia. 
The avulsed tuberosity was then drilled in 
such a way as to permit double chromic No. 2 
catgut to be placed and tied. (Fig. 8.) Three 
similar sutures were placed through the drill 
holes and tied over the tuberosity to keep the 
fragment in situ. Following this, lateral e.xpan- 
sions of the quadriceps ligament were sutured 
and the entire infrapatellar portion of the 
quadriceps tendon, which was torn and jagged. 
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was sewed to itself with chromic No. 2 catgut. 
The joint capsule had been opened as a result 
of the original trauma and about 25 c.c. of 
bloody synovial fluid was removed at the time. 
The wound was closed in la3^ers with chromic 
No. 0 and the skin closed with interrupted 
dermal sutures. A posterior moulded plaster 
splint which had been made prior to operation 
was then reapplied. 

Diagnosis was infrapatellar rupture of quad- 
riceps tendon with avulsion of the tibial 
tubercle. 

The postoperative course was somewhat pro- 
longed, owing to a superficial skin infection, 
but the posterior moulded Plaster of Paris 
splint was removed and the patient was allowed 
up on crutches on September 9, 1939. His 
power to extend his knee was excellent. (Figs. 
5B and c.) At the time of discharge he could 
bend his knee to a right angle and e.xtend it to 
the normal range. This man was given a follow- 
up examination on Julj' 8, 1940, and the end 
result was regarded as satisfactory. 

CONCLUSIONS 

1. The varieties and types of ruptures 
of the quadriceps tendon are reviewed and 
classified. 

2. The factors involved in the etiology 
and causation of this entity are examined. 

3. Ruptures due to direct and indirect 
violence are discussed as are those of 
spontaneous etiology. 

4. The pathologic anatomy involved 
in the varieties of rupture is discussed. 

5. The trilogy of symptoms in cases of 
quadriceps rupture are pain, crepitus, and 
function loss. 

6. The pathognomonic sign of supra- 
patellar rupture is the absence of fullness 
due to the quadriceps bursa. 

7. The pathognomonic sign of infra- 
patellar rupture with or without avulsion 
of the tibial tubercle is an upward shift 
of the patella. 

8. The treatment of recent injuries de- 
pends on the site of rupture, extent of 
laceration of the surrounding tissues, and 
the degree of function loss. 

9. The successful treatment of late or 
delayed injuries will depend upon first, the 
ablation of all old cicatricial tissue; sec- 


ondly, the restoration of the continuity of 
the tendon; thirdly, the rehabilitation of 
the quadriceps muscle; and lastly, the ab- 
sence of any intra-articular complications. 

10, The complications apart from the 
commonly encountered postoperative com- 
plications are due directly to (a) insuffi- 
cient treatment and (b) the local or 
general individual predisposing causes of. 
the accident. 

1 1 . Three operative cases are cited — 
two of which are suprapatellar ruptures 
and the third is an infrapatellar rupture 
with avulsion of the anterior tibial tubercle. 

The author wishes to express his thanks to 
Dr. William G. Doran for the use of his ma- 
terial in the preparation of this paper. 
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THE FALLACY OF THE CONJOINED TENDON* 

THE ETIOLOGY AND REPAIR OF INGUINAL HERNIA 
Stephen A. Zieman, m.d'! 

CHICAGO, ILLINOIS 

S INCE the time of Morton^ and Ron- tended more than inch lateral from the 
stan,^ the literature is replete with insertion of the rectus muscle. Several re- 
the importance of the conjoined ten- cent publications^” have emphasized the 



Fig. I. Dissection of inguinal region showing perfect conjoined 

tendon. 


don in the repair of inguinal hernia. Bassini” 
in his method calls for the suturing of the 
conjoined tendon to Poupart’s ligament. 
Halsted'’ required it, and many modern sur- 
geons'^® following the same school utilize 
the conjoined tendon in the radical cure of 
hernia. 

During the past eight years, the author 
has specially dissected the inguinal region 
of twenty cadavers. Of this number, only 
two specimens possessed a conjoined ten- 
don definitely discernible as a distinct struc- 
ture. In one of these bodies, the conjoined 
tendon (Fig. i), was well defined on the 
right side, while a few fan-like strands rep- 
resented the transversus abdominis mus- 
cle on the left. Blake® dissected tv enty-five 
nonual muscular subjects and found no 
instance in which the conjoined tendon ex- 


wide structural variation present in this 
part of the body. 

In view of these observ'^ations, the rela- 
tive unimportance of the conjoined tendon 
either as a causative or a corrective agent 
in inguinal hernia has impressed me. It 
seems illogical to attribute properties to a 
structure so inconstant, and erroneous to 
incorporate it in the operative technique 
for the cure of hernia. 

Confusion about the anatomic relations 
of the inguinal region makes the scientific 
understanding and repair of hernia impossi- 
ble. The layers comprising this area are 
universally accepted as far as skin, super- 
ficial fascia, external and internal oblique 
muscles are concerned. Loose nomenclature 
of the remaining structure is partly to 
blame for the confusion. The abdomen pos- 
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Fig. 2. Relationship of trnnsvcrsalis fascia to overlying structures. 



Fig. 3. Note relation of conjoined tendon to other structures in ingui- 
nal region. 



Fig. 4 . Defective transversalis fascia -with penetration of a lipomatous 
body through rent (a direct hernia). 
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sesses a third muscular layer, a distinct 
entity, always present, but at times thin 
and not uniform in its extent. This layer 
extends over the lateral abdomen down 
to the anterior-superior iliac spine, with 
fibers directed transversely. For this rea- 
son, the correct nomenclature properl}'^ re- 
gards this structure as the transversus 
abdominis muscle. It must be emphasized 
that this muscle is a definite entity and 
shbuld not be confused with the strong, 
entirely aponeurotic layer lying beneath it, 
however intimate and entwining the fasci- 
cles. The transversus abdominis is muscu- 
lar in its lateral portion and tendinous in 
its medial aspect, like the overlying internal 
and external oblique muscles. The transver- 
salis fascia, however, is entirely aponeu- 
rotic, lies beneath all the above-mentioned 
structures, and has connection with the 
transversus abdominis muscle only by con- 
tiguity. (Fig. 2.) To call the transversus 
abdominis the transversalis muscle is ob- 
solete, and begets ambiguity. 

Where extant, the tendinous portion of 
the transversus abdominis muscle comes in 
contact with the lateral portion of the in- 
ternal oblique muscle several centimeters 
above the pubic spine. This continuity is 
termed the conjoined tendon. (Fig. 3.) We 
repeat: where such a structure exists. 

With these anatomic landmarks defined, 
our attention is directed to the considera- 
tion of the etiologic factor productive of a 
hernia. 

Considering a hernia as a protrusion of a 
viscus through any part of the abdominal 
parietes, it is evident that the first layer 
immediately adjacent to the peritoneum 
must be defective or penetrated before the 
abdominal contents can escape. It is, in our 
opinion, to this layer that we must ulti- 
mately resort for an answer to the question 
of etiology and repair of hernia. An intact, 
strong, resisting transversalis fascia is in- 
compatible with a hernia. Here is nature’s 
first line of defense. No other single struc- 
ture can replace it. Destroy' its continuity, 
relax its aponeurotic plan, and you have 
potential pathology. (Fig. 4.) 


Lack of uniformity in opinion regarding 
the distribution of this fascia arrests prog- 
ress in the surgical understanding of hernia. 



Fig. 5. Indirect hernia with infundibuliform fascial 
sac. Note relation of infundibuliform and transver- 
sals fascias. 


That the transversalis fascia plays an im- 
portant role in the structure of the inguinal 
canal, everyone admits. The fact that the 
internal inguinal ring and the Infundibuli- 
form covering of the cord are part of that 
same fascia is, however, ignored. (Fig. 5.) 
The surgical floor of the canal is only a part 
of the broad aponeurotic sheath extend- 
ing from Poupart’s to Poupart’s down to 
the symphysis pubis. The so-called “weak 
spot” is not attributable to a defective 
conjoined tendon, but rather to a badly 
relaxed or torn transversalis fascia. (Fig. 6.) 

The etiology of direct hernia is clear. The 
simple closure of this defect by suture con- 
stitutes adequate repair for such a hernia, 
irrespective of what is done with the over- 
lyii^g structures by way of reinforcement. 
No matter how ingenious the latter, neglect 
of the former will produce disappointment. 

The structures lying upon the transver- 
salis fascia are not to be discarded as un- 


20 


American joiirnni of Surgery Zicmari — Conjoincd Tcndon 


OCTODCK, 1940 


important. Utilization of every available of chromic catgut or fine silk, and attached 
tissue is paramount. The present conten- to the shelving edge of Poupart’s ligament, 
tion emphasizes the structure which rightly (Fig. yp.) Thus a second internal inguinal 



Fig. 6. Tlie so-callcd “wc.ik spot” in the tr.ansversalis fascia. 


should receive foremost consideration in 
any planned herniorrhaphy. 

In indirect hernia of the cord, the impor- 
tance of the transversalis fascia cannot 
be overestimated. A short inguinal liga- 
ment, a defective, overlapping, internal 
oblique muscle, or a relaxed external 
ring^^~^® may influence the appearance of 
the pathology. These are extraneous things, 
however; they are accidents which do not 
pertain to the essential causative principles 
in this type of hernia. 

An anatomically perfect transversalis 
fascia comprising the internal inguinal ring 
is inconsistent with a hernia of the cord. 
(Fig. 7A.) On the other hand, the repair of 
this hernia, after the dissection, isolation, 
ligation and excision of the sac (Fig. yn and 
c), involves the reconstruction of the inter- 
nal inguinal ring. This may be accom- 
plished adequately by a single purse-string 
suture that includes, besides the fascia, a 
bit of the cord and Poupart’s ligament. 
(Fig. yo and E.) The rent in the transver- 
salis fascia is closed by interrupted sutures 


ring is created at the most distal part of the 
canal without grave interference in the 
morphology of this structure. The recon- 
struction of the external ring is accom- 
plished by fascial imbrication of the lateral 
margin of the external oblique over to the 
fascia of the internal oblique, using a con- 
tinuous chromic catgut suture. (Fig. yo.) 
The operation is completed by superimpos- 
ing the medial margin of the external ob- 
lique upon its lateral surface by means of 
the same continuous stitch. (Fig. yn.) 

SUMMARY 

Many methods of hernial repair and their 
modifications have been devised. With 
some trepidation, the present one is sub- 
mitted because of its anatomic soundness. 
This repair takes cognizance of the struc- 
tural relationships in this part of the 
body without gross disturbance to their 
physiology. 

The author acknowledges his indebtedness 
to Dr. Reuben Gaines for taking the candid 
camera illustrations. 
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Fig. 7- Successive steps in author’s method of repair for indirect inguinal 

hernia. 
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THE SURGICAL IMPORTANCE OF ACCESSORY SPLEENS 

WITH REPORT OF TWO CASES 
Emmett B. Settle, m.d. 


ROCK port, 

ACCESSORY spleens are uniformly 
described by anatomists, frequently 
seen by the pathologist in the 
autopsy room, but seldom noted bj' the 
surgeon at operation. 

A review of the literature reveals com- 
paratively few cases in which surgical 
conditions were occasioned directly by the 
presence of accessory spleens. The major- 
ity of the reported cases have produced 
subacute or chronic manifestations clin- 
ically. However, acute pathologic changes 
may occur in intra-abdominal accessory 
spleens and give rise to acute surgical 
emergencies, in which the clinical signs 
and symptoms are those of an "acute 
surgical abdomen” of obscure etiology. This 
fact is well illustrated by the two cases 
here reported. 

Case i. S. G., a 4 3^ear old male child, was 
admitted April 20, 1935 with a chief complaint 
of generalized abdominal pain. This had begun 
three daj^s prior to admission and had been 
followed by nausea and vomiting. Twenty-four 
hours later the child developed chills and fever. 
There had been no bowel movement for twentj'- 
four hours. The past history was unimportant, 
except that for two years the child had occa- 
sionally cried with abdominal pain. 

Physical examination revealed an acutely ill 
child crying in pain. The temperature was 
102.4 degrees rectally, the pulse 120 beats per 
minute. The skin was dry. The abdomen was 
quite distended and tympanitic, with moderate 
rigidity and tenderness throughout and the 
point of greatest tenderness was in the left 
upper quadrant. Peristaltic sounds were not 
audible. The liver, spleen, and kidneys were 
not enlarged and there were no palpable masses. 

The laboratory examination was not remark- 
able except for a leucocytosis of 21,000 with 
92 per cent neutrophlles. 

Roentgen examination by barium enema re- 
vealed an extrinsic filling defect and deformity 
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of the colon at the splenic flexure with gaseous 
"distention” and “staircase” effect in the 
proximal loops of small bowel. 

Eight hours after admission the abdomen was 
opened through a left rectus incision. About 
300 c.c. of cloudy, straw colored fluid was 
present free in the peritoneal cavit3^ Several 
fibrin covered loops of small bowel and the 
colon at the hepatic flexure were adherent to 
an orange-sized mass in the left upper quadrant, 
the kinking producing an obstruction in the 
proximal small bowel. The loops of bowel were 
dissected away revealing an encapsulated 
tumor mass attached by a 2 inch pedicle, the 
base of which sprang from the gastrosplenic 
ligament. The mass was quite soft and covered 
with fresh fibrin, evidence of acute inflamma- 
tion. This was due to torsion of the pedicle 
producing a complete strangulation. The 
pedicle was ligated and the mass removed in 
toto. The spleen was palpated and found to be 
of normal size, shape and position. The abdo- 
men was closed without drainage and reco^'ery 
was uneventful. 

The specimen was an encapsulated tumor 
mass, ovoid in shape, measuring 6 by 6 by 7 cm. 
and weighing 125 Gm. At its base there was a 
thick fibrous pedicle stump, ligated close to 
the capsule. (Fig. i.) Elsewhere the capsular 
surface was quite smooth except for numerous 
old and recent fibrous tags, evidence of adhesion 
to adjacent structures. The capsule 2 mm. thick 
was covered with flaky fresh fibrin. The cut 
surface of the mass presented a deep red 
appearance, with numerous interlacing fibrous 
trabeculae and many small islands of soft gray 
tissue. The consistency was extremely soft. The 
parenchyma everted above the cut surface. 
(Fig. 2.) , 

Sections showed a general architecture identi- 
cal with that of splenic tissue. The capsule was 
quite thickened and covered with polymorpho- 
nuclear leucocytes and fibrin. Fibrous tra- 
beculae extended from the capsule into the 
parenchyma. The pulp was densely infiltrated 
with polymorphonuclear neutrophiles, the si- 
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nuses stuffed with erj^hrocytes. Extensive quadrant which was covered with foWs of 
areas of hemorrhage and necrosis were present omentum anteriorly. The mass was delivered 
and splenic nodules were numerous. The patho- into the wound, the early cobweb-hke adhesions 



Fig. I. External surface of Fig. 2. Cut surface of acces- 
accessory spleen showing sory spleen, showing fibrous 

pedicle stump. trabeculae, germinal cen- 

ters and soft pulp. 


logic diagnosis was complete infarction of an 
accessory spleen. 

Case 11. H. C., an 8 year old female, 
January 14, 1937 complained of abdominal 
pain. The illness had begun about eighteen 
hours prior to admission when the patient was 
awakened from sleep by epigastric pain sharp 
and constant in character. A few hours after 
onset it became localized in the mid-abdomen. 
Emesis occurred about thirty minutes after 
onset and had continued at infrequent inter- 
vals. The past history was irrelevant. 

The child lay flat in bed and was moaning 
with pain. The temperature was 99.6° f . orally, 
the pulse 100 beats per minute. The abdomen 
was flat. There was slight tenderness to palpa- 
tion over the entire anterior abdominal wall, 
most marked over the left upper quadrant to 
the left of and above the umbilicus. Moderate 
rigidity was present in this area but absent 
elsewhere. An indistinct, tender, movable 
lemon-sized mass was palpable in the left upper 
quadrant three fingerbreadths below the left 
costal margin. The kidneys, spleen or liver 
were not palpable. The extremities and the 
reflexes were normal. 

The only significant laboratory finding was a 
leucocYtosis of 13,000, the distribution being 
within normal limits. 

A flat film of the abdomen showed no ab- 
normality and examination of the colon by a 
barium enema revealed no deformitv or filling 
defect. 

1-aparotomy was performed six hours after 
admission. Tiie abdomen was opened by a high 
left rectus incision. Tlie exploring hand immedi- 
ately encountered a mass in the left upper 


with the omentum were separated with ease 
and the pedicle of the mass was doublj^ ligated 
and amputated close to its base at the left 
lower border of the gastroeolic ligament. The 
pedicle was composed of delicate fibrous fatty 
tissue and the vessels contained therein, which 
formed the blood supply to the tumor, were 
quite dilated and tortuous. The encapsulated 
mass was quite tense, the distal portion of the 
pedicle slightly inflamed, and it was thought 
that the signs and sj’^mptoms were definitely 
due to torsion of the mass on the pedicle. 

The mass was spherical and encapsulated, 
2 b}"^ 3 by 3 cm. in size, and attaehed to a thin 
loose fatty connective tissue pedicle 3.3 cm. 
in length. The capsule was covered with several 
fibrofatty tags. The eut surface had a deep 
reddish purple appearance. 

The histologic appearance was identical with 
that of splenic tissue. The sinuses were eon- 
gested with erythrocytes. Many lymphoid cells 
and a moderate number of polymorphonuclear 
leucocytes were scattered through the reticulum. 

The pathologic diagnosis was mild acute 
splenitis in an aecessory spleen. 

A careful search of the literature does 
not show a case report in which an acces- 
sory spleen reached the size of that in 
Gise I. No doubt the size was considerably 
increased by the duration of the acute 
inflammatory process. However, the find- 
ing bears out generally the contention 
that accessory spleens are larger in infancy 
and early childhood. Since the incidence 
IS greater in this age group, it is surprising 
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that the great majority of the reported 
cases in which clinical manifestations 
occurred have been in adults. 

Diagnosis. Since torsion of an accessory 
spleen on its pedicle constitutes by far the 
most frequent cause for surgical inter- 
ference, and because the correct diagnosis 
was established preoperatively in but one 
instance (Alexander) among those cases 
reported, the diagnostic findings should be 
considered. The diagnosis is usually ob- 
scure. As in the cases here reported, vague 
abdominal pain — with or without fever, 
nausea, vomiting, leucocytosis or partial 
intestinal obstruction — plus the presence 
of a tender mass in the region of the 
pain, sometimes accompanied by muscular 
rigidity and abdominal tenderness, should 
at least suggest this condition. 

Clinical Manijeslations. It is only re- 
cently that the clinical importance of the 
accessory spleen has been emphasized, since 
it seldom gives rise to symptoms. 

Accessory spleens may produce clinical 
manifestations not onljr by (1) mechanical 
interference, but also (2) by inflammation, 
(3) by neoplastic change, and (4) by com- 
pensatorj' hypertrophy following primary 
splenectomy. 

I. Mechanical interference may be pro- 
duced by torsion on the pedicle, as in the 
cases reported above, or by pressure 
symptoms due to enlargement, interfering 
with intestinal peristalsis or giving rise to 
actual intestinal obstruction. 

Alexander and Romanes report the case 
of a 25 year old female with recurrent 
attacks of unexplained upper abdominal 
pain in which laparotomy revealed an 
accessory spleen attached to the greater 
omentum and producing symptoms by 
torsion on its pedicle. 

Alexander later reported a similar case 
of a 35 year old housewife with recurrent 
attacks of pain in the left upper quadrant 
and an intermittently palpable movable 
mass in this area. Laparotomy revealed an 
accessory spleen attached to the gastro- 
hepatic omentum by a 3 inch pedicle. Re- 
moval was followed by complete recovery. 


Temoin describes the case of a 35 year 
old female who complained of a painful 
lump in the abdomen for eighteen years. 
Laparotomy revealed an accessory spleen 
in and beneath the omentum with adhesion 
of numerous loops of small bowel, produc- 
ing symptoms by kinking and interference 
with mesenteric circulation. 

In Voss’ case, the patient complained of 
increasing attacks of pain in the left 
hypochondrium for several years. At lap- 
arotomy, an accessory spleen was found 
on the anterior surface of the transverse 
colon 2.5 cm. from the splenic flexure. 
SjTOptoms were due to interference with 
peristalsis. 

2. Inflammatory lesions. Accessory 
spleens may undergo inflammatory changes 
identical with those occurring in the 
primary' spleen. During the acute infec- 
tious diseases, the changes producing acute 
splenic tumor may be coincident in acces- 
sory organs. A case was called to the 
author’s attention in which a painful 
enlargement of the scrotum of an adult 
male occurred during the acute febrile 
course of a tertian malaria. An enlarged 
accessory spleen was found in the scrotum 
at operation. 

3. Neoplastic lesions. Accessorjf spleens 
may undergo neoplastic change. In the 
leucemias they may take on the changes 
usually found in the primary spleen. They 
may be involved simultaneouslj’^ with the 
spleen in the Ijmiphoblastoma group. 

4. Compensatory hypertrophy^. Acces- 
sory spleens may hypertrophy following 
primary splenectomy; this fact, as pointed 
out by Curtis and White, is of great 
surgical significance. If they are left 
behind at operation they may subse- 
quently enlarge and the symptoms for 
which the original splenectomy was per- 
formed may recur. Morrison, Lederer and 
Fradkin report a case of essential thrombo- 
cytopenic purpura in a 21 year old female 
where splenectomy was done, but a walnut- 
sized accessory spleen which was found 
at the time of operation was not removed. 
Following operation immediate improve- 
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ment occurred but was followed by gradual 
recurrence of the disease to the preopera- 
tive level. It was thought the presence of 
the accessory spleen accounted for the 
recurrence of symptoms. These authors 
argue that a small primary spleen is apt 
to be accompanied by additional compen- 
satory splenic bodies. 

Warthin and Mayo (quoted by Alex- 
ander and Romanes) contend that if the 
primary spleen is functionally or struc- 
turally deficient there is a compensatory 
hyperplasia of accessory splenic tissue. 
Thus it would appear timely to search for 
and remove accessory spleens at the 
first operation. In any case of essential 
thrombocj^topenic purpura or congenital 
hemolytic icterus where symptoms recur 
following splenectomy, the possibility of 
regeneration of an accessory spleen should 
be considered. 

Accessory spleens occur with compara- 
tive frequency (10 to 35 per cent) in the 
abdominal cavity; more rarely in the 
scrotum, liver and pancreas. Intra-ab- 
dominal accessory spleens occur with 
greater frequency in childhood. 

The number of accessory spleens de- 
scribed in individual cases varies from one 
or two to 1000. 

The location of accessory spleens varies. 
According to Schilling, the most frequent 
sites are: (i) hilus of the spleen; (2) gastro- 
splenic ligament; (3) splenocolic ligament; 
(4) great omentum; (5) pleurocolic liga- 
ment; (6) peritoneal tissue along the great 
splenic vessels, (7) pancreas. Hempelmann 
describes the lesions as “usually a small 
bud of splenic tissue situated between the 
peritoneal folds near the hilum, but they 
may appear in any part of the abdominal 
cavity.” 

Accessory spleens generally vary in size 
from 2 or 3 mm. up to 4 cm. in diameter. 
They are encapsulated and of the color 
and consistency of normal spleens. They 
may be sessile or pedunculated, and in the 
latter case one or more smaller bodies are 
frequently found lying within the pedicle 
of a larger. 


The accessory spleen is an anomaly. It 
occurs following trauma or as a result of a 
developmental abnormality in embryo. 

SUMMARY 

Two cases in which acute surgical emer- 
gencies were produced by torsion of an ac- 
cessory spleen on its pedicle are presented. 
The importance of accessory spleens to the 
clinician and surgeon is emphasized. They 
may produce clinical manifestations by me- 
chanical interference, by inflammation, by 
neoplasia or by compensatory hypertrophy 
following primary splenectomy. Accessory 
spleens occur with comparative frequency 
in certain locations in the abdomen and 
scrotum, rarely in the pancreas and liver. 
Their presence may be accounted for by 
trauma to the primary spleen with sub- 
sequent transplantation of splenic tissue or 
by developmental changes in embryo. 
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Sterility of the operative field is impossible to obtain in surgery of the 
reetum and anus e.\cept in a few operations whieh are performed through 
a perianal skin incision without entering the bowel lumen. 

From — “The Rectum and Colon” by Hayden (Lea & Febiger). 



OPERATION FOR GREATER MOBILIZATION OF THE 
TRANSVERSALIS FASCIA IN THE REPAIR OF DIRECT 

INGUINAL HERNIAE 

Walter Falke Jones, m.d. 

Associate Attending Surgeon, Hospital for Ruptured and Crippled 


NEW YORK, 

T he importance of the transversalis 
fascia in the repair of direct inguinal 
herniae has long been recognized and 
many procedures described to utilize it to 
its fullest extent. In direct inguinal her- 
niae, however, the ruptured fascia is so 
frayed and thinned out that attempts to 
suture it together or to suture it to other 
structures are not very efficient. It is par- 
ticularly difficult in a direct hernia of anj' 
size to identify this attenuated ruptured 
fascia. 

Since 1933 an operation has been used 
for all direct herniae, which utilizes a 
strong, well developed band of fascia, 
formed by the fusion of transversalis 
aponeurosis and transversalis fascia. This 
is obtained by splitting longitudinally the 
internal oblique muscle and pulling this 
faseial band, whieh is particularly devel- 
oped, through the muscle and suturing it 
to Poupart’s ligament. The new fascial 
floor of the canal extends from the level of 
the pubie spine to just below the lower 
edge of the cord as it emerges from the 
internal inguinal ring. This firm fascial 
layer is then supplemented by the Bassini 
closure. 

In this operation the usual skin incision 
is made. The aponeurosis of the external 
oblique is opened and reflected, exposing 
the cord beneath the cremasteric muscle. 
An indirect sac is found by incising the 
cremasteric muscle and infundibuliform 
fibers of the transversalis fascia. The in- 
direct sac is isolated and opened and the 
direct sac pulled up beneath the epigastric 
ve.ssels, converting it into the indirect sac, 
according to the maneuver of Hoguet. 
This is then transfixed and reduced in the 
usual way. The cord is retracted inward 
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by two small retractors and the distinct 
shelving edge of the transversalis muscle 
is identified beneath the overlying internal 
oblique muscle. 

With a blunt-pointed scissors or a 
hemostat, at about the upper middle, mid- 
way between the pubic spine and the in- 
ternal inguinal ring, the internal oblique 
muscle is perforated and widely split longi- 
tudinally about I em. from its margin down 
to the aponeurotic fascia. This is done by 
opening the blades of the scissors. The 
fascia is recognized as a glistening w^hite 
fascial band with longitudinal striations. It 
is grapsed with a forceps and pulled 
through the musele and, by gentle traction 
and the addition of other forceps, is freed 
from the overlying musculature and sepa- 
rated by blunt dissection from just below 
the emergence of the cord at the internal 
ring down to the pubic spine. The outer 
edge of the longitudinally split muscle is 
allowed to drop below the faseia, the fibers 
of which, together with a few of the split 
fibers of the internal oblique which may be 
included in the distal portion of the muscle, 
by a reparative fibrosis, add to the subse- 
quent strength of the repair. 

The transversalis fascia and aponeurosis 
is sulficiently mobilized by pulling down- 
ward and outward towards Poupart’s liga- 
ment until, without any tension whatever, 
it overlaps the edge of the ligament. The 
broad, strong fascial band, which has been 
pulled through the outer margin of the 
muscle, is then sutured to the ligament by 
interrupted silk sutures from just below the 
level of the cord as it emerges from the ring. 
The sutures should be placed about i cm. 
apart and should firmly overlap the edge of 
the fascia on Poupart’s ligament. This can 
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be carried down, in a majority of cases, to 
the level of the pubic spine without any 
tension. 

In about 20 per cent of the cases the 
lower portion of the transversalis aponeuro' 
sis and fascia is so fused with the ligamen- 
tous portion of the internal oblique forming 
the conjoined tendon that it cannot be 
separated all the way to the spine without 
tension, but in the vast majority of cases 
it forms a thick, distinct, well developed 
fascial layer to the pubic spine. 

Care must be taken in inserting the 
suture not to press too closely to the cord, 
as there is apt to be tension in the upper 
portion. If the cord is impinged upon, cir- 
culatory changes may result in atrophy of 
the testicle. It is important that none of 
the sutures be under tension. 

The wound is closed in the usual manner, 
following the Bassini method. The remains 
of the conjoined tendon, transversalis 
muscle and internal oblique muscles are 
approximated and sutured to Poupart's 


Inguinal Herniae 

ligament, care being taken to place these 
sutures between the previous ones, thus pre- 
venting any possible hiatus of the fascia. 
The sutures not only include the muscle, 
but pick up also the edge of the fascia as 
it overlaps Poupart’s ligament. These are 
carried in the usual manner through Pou- 
part’s ligament, with transplantation of 
the cord. By this procedure the direct 
space is well closed by an extra fascial layer 
of unusual strength. Silk technique is 
employed in closure. 

CONCLUSIONS 

This procedure has been used in approxi- 
mately 400 cases, which have been followed 
by check-up inspections since 1933. There 
have been six recurrences, of which three 
have been reoperated, giving a recurrent 
rate of about i .5 per cent. The number of 
cases is too small and the time elapsed too 
short to give complete end results, but the 
procedure seems rational and effective. 
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T he groundwork for the more recent 
progress in the treatment of bronchi- 
ectasis, a hopelessly progressive dis- 
ease which ultimately totally incapacitates, 
can be attributed to the combined efforts 
of the clinician, the bronchoscopist, the 
roentgenologist, the anesthetist and the 
surgeon. A voluminous literature records 
the efforts of earlier investigators who laid 
the foundation for every phase of the sub- 
ject, No longer need the clinician look with 
despair on the outcome of surgery. The 
early recognition of the disease, and the 
realization of the limitations of conserva- 
tive therapy should prevent metastases in 
the brain or kidney and possibly limit sim- 
ple bronchiectatic suppurations before they 
become septic, with the obvious increased 
surgical hazards. 

Factors of undisputed importance in the 
reduction of the mortality from surgery 
are: the utilization of the more recent devel- 
opments in accurate diagnosis, especially 
after the instillation of iodized oil into the 
bronchial tree; preoperative postural and 
bronchoscopic drainage; supportive treat- 
ment such as transfusions; improvements 
in anesthetic agents and their administra- 
tion; and the use of the oxygen tent postop- 
cratively in diminishing anoxemia. Factors 
of a possibly controversial nature, which 
have in the hands of different investigators 
given variable results, include; the proper 
evaluation of the role of pneumothorax; 
tile creation of adhesions to immobilize the 
upper lobe to limit infection and facilitate 
lobectomy; and the choice of a one- or two- 
stage operative procedure. These achieve- 
ments are evidence of a wide participation 
of many investigators in the development 


NEW YORK 

of the surgical therapy. It is now generally 
recognized that lobectomy or pneumonec- 
tomy is the only method of treatment that 
permanently relieves the patient of this 
disease. 

Etiology. Residual chronic infections of 
the respiratory tract superimposed on a 
mild influenza, measles, scarlet, whooping 
cough and pansinuisitis, or the aspiration 
of a small foreign bod}'^ are causative fac- 
tors which often lose their significance be- 
cause of the comparative mildness of the 
symptoms. These may be present for many 
years before the underlying morphology is 
appreciated. In the second case reported 
here, the onset of symptoms dated back 
seventeen years to a protracted “bronchi- 
tis.” Numerous observers noted the fre- 
quency with which the inception of the 
disease could be traced to a comparatively 
early age and commented on the span of 
years before disease was properly evalu- 
ated and corrective measures instituted. 
Bohrer® states that 50 per cent of adults 
with bronchitis date the genesis of their 
disease to childhood. 

Smith® stresses the Importance of fuso- 
spirochetae in the diseased mouth as a 
source of infection. He commented on the 
large percentage of cases of pulmonary sup- 
puration attributable to these organisms, 

Watson and Kibler® reported a definite 
association of allergic diseases in 90 per 
cent of the cases of bronchiectasis under 
their observation in Arizona. The3' noted 
the frequenc}-^ with which patients with 
allergic nasal trouble and sinusitis had a 
coexisting bronchiectasis and in whom the 
bronchial secretions presented an abnor- 
mally high percentage of eosinophiles. They 
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quote HanseP as having found allergic 
manifestations and abnormal amounts of 
eosinophiles in the nasal secretions in 44 
per cent of patients seeking relief for nasal 
trouble. 

Diagnosis. Importance factors influenc- 
ing the course of treatment and the prog- 
nosis are the interpretation of the results of 
the various diagnostic procedures utilized 
in determining the presence and the extent 
of the bronchiectasis. 

(а) Bronchoscopy^ will exclude the pres- 
ence of a foreign body or tumor. It will also 
determine the presence of narrowing or 
occlusion and the precise source of the 
expectoration. 

(б) Bronchography.^ The instillation of 
iodized oil in both bronchi and their tribu- 
taries will accurately determine the extent 
and distribution of saccular or cylindrical 
dilatation. Instillation of lipiodol in the 
upper lobes should be done by means of a 
catheter under the guidance of the fluoro- 
scope on a tilt table. By this means other 
pulmonary diseases can be excluded, par- 
ticularly tuberculosis, abscess of the lung 
or the presence of a new growth. 

(c) Cytological Examination. Uncon- 
taminated secretions obtained on aspira- 
tion by means of the bronchoscope should 
be cultivated for bacteria and spore-bear- 
ing anaerobes. Smears of the secretion 
stained with gentian violet or dilute car- 
bolfuchsln as suggested by Smith^ should 
be examined for the fusiform bacilli and 
thicker spirochetes (Treponema buccale and 
Treponema vicenli). The bronchial and 
nasal secretions should be examined for 
eosinophiles to establish possible allergic 
background.® 

(d) Cutaneous allergic tests should be 
carried out. 

(e) Accessory sinuses should be radio- 
graphed for cloudiness. Its possible allergy 
should be borne in mind. 

Classification. Before the methods of 
treatment can be evaluated, numerous 
basic factors having a direct bearing on 
the ultimate outcome must be considered. 
The lowest mortality has been reported in 


the comparatively dry nonputrid cases. The 
septic and putrid cases of bronchiectasis 
have accounted for the higher mortality 
because of the obviously increased surgical 
risk. The age of the patient, the duration of 
the disease, the extent of the infectious 
process, the extent of parenchymal pneu- 
monitis, coincident abscess, the febrile state 
and character and amount of sputum, all 
have a direct bearing on the ultimate result 
of any method of therapy. 

Every sufferer with bronchiectasis should 
be classified in a distinct group to standard- 
ize, if that is possible, a method of approach 
to the problem, that would lessen the pre- 
cariousness of surgery. Archibald’s^® group- 
ing into three classes is an arbitrary one 
into which most of the patients can be fitted 
from both a therapeutic and a prognostic 
standpoint. Briefly, Archibald’s aseptic or 
dry group includes those cases of chronic 
bronchitis in which lipiodol filling shows 
cylindrical dilatation without evidence of 
abscess. These patients cough a moderate 
amount of mucoid or mucopurulent sputum 
and are generally afebrile. Early recogni- 
tion of this group by bronchoscopy and 
bronchography will exclude cases of tuber- 
culosis, asthma, bronchitis, and unresolved 
pneumonia. Surgical treatment in this 
group has been attended with the lowest 
mortality. The second group of patients 
includes those distressed by cough, with 
drainage of a fair amount of foul sputum. 
Pneumograms reveal small cylindrical fusi- 
form sacculations, thickened parenchyma 
but no clearly defined abscess. Fever ac- 
companies retention of secretions. This 
group may border on the third class if com- 
plicated by pleurisy or empyema. Such pa- 
tients may be semi-invalided for years with 
wide variations of disability or they may 
get worse and pass into the third class. 
Patients in this third group suffer from 
chronic sepsis, are frequently febrile and 
dyspneic on exertion. They may also cough 
frequently, have foul and abundant sputum 
and tend to show clubbing of the fingers. 
The x-raj' reveals a diffuse shadow of unre- 
solved pneumonitis, with thickened pleura 
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from empyema which has drained and 
healed. Lipiodol studies show cylindrical 
fusiform and saccular dilatation with fre- 
quent abscesses. Drainage of expectoration 
is free but not adequate. Archibald stresses 
the situation of this type of patient who has 
frequently had postural and bronchoscopic 
drainage, with climatic treatment. They 
come to the surgeon in a precarious condi- 
tion so that lobectomy is attended with a 
high mortality. Obviously there is no sharp 
line of demarcation in these groups. The 
prognosis is best in the first class and be- 
comes more grave as the patient becomes 
septic and the lung becomes putrid. Archi- 
bald doubts the validity of lobectomy in 
the first group unless the condition is ag- 
gravated as a result of an intercurrent 
pneumonitis such as to bring these patients 
into the second class. 

Trealment. Effort should be made to 
exclude the association of nasal allergy 
causing a basal allergic bronchitis.® Where 
evidence of fusospirochetal infection is pres- 
ent, treatment with arsenical preparations 
should be instituted.® The use of large doses 
of radiotherapy to affect the secreting mu- 
cous membrane has been reported by Berck 
and Harris great Improvement followed 
in a considerable number of the thirty cases 
so treated. 

Failure to influence the disease favorably 
by rest, postural and bronchoscopic drain- 
age, radiotherapy, intravenous therapy 
with neoarsphenamine, vaccine therapy or 
by a change in climate justifies serious 
consideration of surgery. Waiting until a 
comparatively dry bronchiectasis develops 
some intercurrent infection which will acti- 
vate the disease and probably render the 
case septic or putrid enhances the difficul- 
ties of surgery and maj' be followed by 
grave consequences. Further procrastina- 
tion may result in spreading to other parts 
of the same lung or to the contralateral 
lung. Complications such as recurrent pneu- 
monia, pulmonary abscess, empyema, cere- 
bral or kidney abscess may develop. It is 
generally conceded that lobectomy or pneu- 
monectomy oflcrs the only pennanent relief 


for patients suffering with bronchiectasis 
who have failed to respond to conservative 
therapy. 

Choice of Operative Procedure. The ad- 
vantage of the choice of one- or two-stage 
procedure is still the subject of discus- 
sion and contention. Each case should be 
treated on its individual merits. Bohrer® 
collected forty-one cases in children, with 
a mortality of 34 per cent after lobectomy; 
twenty-three patients had a lobectomy in 
one stage, with 39 per cent mortality, and 
sixteen in two stages, with a 40 per cent 
mortality. In his own series of five cases, 
four had a two-stage and one a one-stage 
operation; four lived and one died. Lanman'’ 
reported ten cases in children, seven lobec- 
tomies and three pneumonectomies, all in 
one stage, with an operative mortality of 
10 per cent. There are numerous advocates 
of the one-stage operation of LilienthaP- 
and Brunn,^® and an equal number favoring 
Alexander’s” two-stage procedure. 

It is generally contended, that if the 
upper lobe could be fixed by adhesions to 
the chest wall, the extent of both infection 
and respiratory embarrassment would be 
limited and the hazards of lobectomy would 
be appreciably lessened. Graham’s^® objec- 
tion to Alexander’s method of creating ad- 
hesions by wiping the visceral and pariental 
pleura with gauze, is that this results in 
excessive fixation of the lung to the chest 
wall and obliteration of the interlobar fis- 
sure. The numerous methods to create 
adhesions for anchoring the upper lobe to 
the chest wall have not all been uniformly 
satisfactory. 

Bethune” has advocated the use of I2 
per cent iodized talc powder. Under thora- 
scopic guidance in a closed pneumothorax 
this is blown on to the surface of a partially 
collapsed upper lobe by means of a powder 
blower. 

Churchill*" contends that a middle 
ground should be taken and that the chief 
virtue of a two-stage operation is the limi- 
tation of infection to a small pleural cavity. 
He believes that a two-stage operation is 
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easier and in the presence of a free pleural 
cavity there is less septic convalescence. 
The two patients reported in this paper 



Fig. 1. Case i. January lo, 1934, bronchoscopic 
instillation with lipiodol, showing a compressed 
right bronchus with a large, wing-shaped 
shadow extending obliquely forward and out- 
ward and the other wing backward and 
outw-ard. 

were operated upon in one stage. One case 
was associated with a pulmonary abscess 
and moderate sepsis following pneumonia 
and empyema. In the other case, a com- 
paratively simple bronchiectasis after sev- 
enteen 3^ears became putrid during the 
last six months before the operation. Both 
developed a mild form of empyema but 
their subsequent convalescence has been 
uneventful. 

Case i. I. B., age 30 years, married, tvith 
four children, entered the hospital April 13, 
1933 with a right lower lobar type 4 pneumonia. 
Her temperature gradually returned to normal 
on the fourteenth day. On April 29, the 
seventeenth day of illness, 300 c.c. of thin 
turbid fluid was w'ithdrawn from the right 
pleural cavity. Culture showed Streptococcus 
bemolyticus. On May 6, thick yellow pus was 
evacuated through an intercostal incision. 
Flapper tube drainage was maintained until 
there was no discharge from the wound. On 


May 24, expectoration became foul and a diag- 
nosis of lung abscess was entertained. Postural 
drainage outdoors resulted in a general 
improvement. 

The patient was discharged on June 28 with 
radiographic evidence of complete expansion 
of the right lower lobe. There was no cough or 
expectoration and the wound was healed. 

She was readmitted on September 15, 1933 
with a nonproductive cough and evidence of 
reaccumulation of pus in the pleural cavity. 
On September 19 inches of the seventh rib 
were resected. The culture of the pus evacuated 
from the pleural cavity again showed Strepto- 
coccus bemolyticus. She was discharged to the 
out-patient clinic on October 27, when there 
was no further drainage from her incision. 

She was readmitted for the third time on 
December 21, with a history of fever, chills, 
productive foul expectoration with intermittent 
drainage from the empyema sinus. A flapper 
tube was reinserted through the old incision 
and considerable pus was evacuated. Trendelen- 
burg postural drainage was again resumed 
eirectivelj% Within a few days the temperature 
was normal, the expectoration and discharge 
from the wound became scant. On January 10, 
1934, bronchoscopic e.xamination with lipiodol 
(Fig. i) by Dr. Robert Moorhead showed a 
compressed right bronchus and a large wing- 
shaped shadow extending obliquely forward 
and outward and the other wing backward and 
outward. These bronchiectatic cavities did 
not have radiographic evidence of external 
communication. 

On January 12, nine months after the onset 
of pneumonia, the right lower and middle lobes 
were removed in one stage under avertin and 
nitrous oxide and oxygen anesthesia. The 
pleural cavity was exposed by resecting the 
fifth and sixth ribs. A Lilienthal rib spreader 
was used. The right lower lobe was found to be 
firmly adherent to the chest wall and dia- 
phragm. The pedicle was ligated nJth three 
silk braided sutures. After carbolization of the 
bronchial stump, the bronchus and branches 
of the pulmonary artery and vein were then 
ligated separately with chromic sutures. Two 
rubber tube drains and the silk pedicle suture 
were brought out through a small wound in 
the sixth interspace. The patient was transfused 
with 400 c.c. of blood at the completion of the 
operation. 

The tubes were removed on the fourth daj' 
and a flapper tube was reinserted. Drainage 
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was purulent and profuse for several days, and some pus were evacuated. She was dis- 
Thc patient, in good general condition, was charged from the hospital on July 28, 1934, with 
discharged to the out-patient department on the wound healed. It has remained healed ever 
I'ehruary 5, 1934, with a discharging sinus. since. 



Fin. 2. Cmsc I. Wcigcri’s clastic .stain of bronclius. Tlic wall of the broncluis 
sliows <lisru()lion of the elastic membrane anti mononuclear cell infiltration. 



Fu.. 3. Case 1. February if'. i') 37 , lipio- 
dol study, rtvenliiiK contrast media 
( veniv di'tribuied in the rit;ht upper 
lobe. ’I'he upper lobe had expanded to 
tile latirai chest xxidl anti to live ile- 
x.ited dome of tlie diapliraKui. 





Ftc. .t. Case 1. May if), 11)31). Partial narrowing of 
the riRiu thoraeic cavii3 and marked lliickeniiiR 
of the pleura in the riplit lower half. The 
tlioracic cavity is occupied by tlie exjjandttl 
riaht upper lobi in the upper half of the chest. 
Tliere is no displacement of tlie mediastinum. 


1 he pathologic report showed ,'i chronic 
pneumonitis with fibrosis of the lung and 
cxlindrieal bronchiectasis and chronic adhesive 
lileiiritis. (Fig. 2.) 

On June 19, i()34, the patient was again 
admitttd, with tlic sinus discharging. This 
Wound was enlarged. The three silk ligatures, 
which were fouiul loose in the pleural cavity, 


In February, 1937, lipiodol studies revealed 
the contrast media evenly distributed in the 
right upper lobe. The upper lobe has expanded 
to the lateral chest wall and to tlic elevated 
dome of the diaphr.agm. (Fig. 3.) 

Tlie patient has since given birth to another 
child, labor being smooth and without any 
embarrassment of the cardiorespiratory system. 
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Radiographic examination on Maj"^ i6, 1939, 
revealed partial narrowing of the right thoracic 
cavity and marked thickening of the pleura 



'im 


Fig. 5. Case i. Five jears after removal of the 
right lower and middle lobes. 

in the right lower half. The thoracic cavity 
was occupied by the expanded right upper 
lobe in the upper half of the chest. There was 


floors without respiratory embarrassment. (Fig. 

5 -) 

Case ii. A woman, 25 years of age, married, 
w'ith two children, for seventeen years had had 
a troublesome cough ■with profuse expectora- 
tion. For the previous five months the sputum 
had become foul and offensive. The only 
previous historj' of illness that could be elicited 
was a persistent "bronchitis” during childhood 
which was activated b}" frequent “colds and 
larimgitis.” Ever^' morning for seventeen 
years she awakened wdth a harrassing cough 
and produced large amounts of yellowish 
“phlegm.” Occasionally she had pains in the 
left side of her chest. These symptoms became 
aggravated during the last year and for the 
five months before admission the expectoration 
became so profuse (6 to 10 ounces) and 
offensive that she sought admission to a 
hospital. 

Ours was the third institution in which 
bronchoscopic and lipiodol studies revealed 
numerous saccular and fusiform bronchiecta- 
tic cavities involving the entire lower left lobe 
to the periphery of the lung. (Fig. 6.) The left 
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Fig. 6. Case ii. Lipoidol studies bj- bronchoscopic instillation. Numerous saccular and fusiform bronchi- 
ectatic cavities involve the entire lower left lobe to the periphery of the lung. 


no displacement of the mediastinum. (Fig. 4.) upper lobe and the right lung upon fluoro- 
In June, 1939, five years after operation, the scopic and lipiodol .v-ray examination showed 
patient was able to climb stairs and scrub no pathology. 
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The patient weighed 130 pounds; her breath pleural cavity revealed only a few adhesions 
was foul; and there was a diffuse enlargement binding the lung to the diaphragm. A mass 
of her thyroid. There was marked clubbing ligature of braided silk was used to ligate the 



of the fingers and slight clubbing of the toes. 
She tired readily on the slightest exertion. 
Over the left base there were diminished 
resonance, roughened bronchovesicular breath 
sounds with sibilant and sonorous rales. 
Repeated sputum examinations for tubercle 
bacilli were negative as were other cj^ologic 
examinations. Hematologic e.xaminations were 
essentially negative. 

Supportive treatment included a transfusion, 
postural and bronchoscopic drainage, and sleep- 
ing in the Trendelenburg position. 

At operation on May 10, 1938, seventeen 
years after the onset of symptoms and six 
months after the sputum became offensive, the 
lower lobe of the left lung was removed in one 
stage under cyclopropane anesthesia. A pos- 
terior oblique incision was made, beginning 
from the second rib close to the spine, e.xtcnding 
to the eighth rib, and curving to the posterior 
axillary line. The fourth rib was resected and 
inch of the third, fifth, sixth, seventh, and 
eighth ribs was removed about i inch from the 
articulations with the spine. Opening the 


pedicle. The stump of the bronchus was carbo- 
lized and the branches of the pulmonarj’^ arteries 
and veins were separately ligated with chromic 
catgut. A flapper drainage tube was inserted 
into the eighth interspace. The patient received 
500 c.c. of blood during the operation. Positive 
pressure was maintained during the closure of 
the chest and during the time the patient was 
being transported to her bed and placed under 
the oxygen tent. 

There was no postoperative reaction of any 
consequence. The value of the oxygen tent was 
appreciated when the oxygen was temporarily 
discontinued to permit dressing of the wound. 
The patient became cyanotic and dj’spneic. 
After several days the tent and drainage tube 
were gradually discontinued. The expectoration 
became less and in about six weeks it had 
entirely ceased. The pathologic report showed 
chronic interstitial pneumonitis, chronic bron- 
chitis and bronchiectasis. (Fig. 7.) Radiographic 
examination on April 18, 1939 showed the left 
upper lobe expanded to the chest wall and the 
parenchyma well illuminated. (Fig. 8.) There 
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was slight increased contraction of the left andpermittingtherightlungtomakecom- 
hemithorax and slightly increased bone regener- pensatory readjustment in breathing and 
ation at the severed ribs. thus reduce the assault to the cardiorespira- 



Fig. 8. Case ii. April i8, 1939. The left upper 
lobe expanded to the ehest wall and the 
parenehyma well illuminated. There is in- 
creased contraction of the left hemithorax 
and slightly increased bone regeneration at 
the severed nbs. 

After one year the patient could walk three 
flights of stairs to her apartment without be- 
coming distressed. She did not cough or e.\- 
pectorate and had gained considerable weight. 
(Fig. 9 -) 

COMMENT 


Fig. 9. Case 11. June 12, 1939, one year after re- 
moval of the left lower lobe. 

tory apparatus. However, pneumothorax 
was not attempted for two reasons: (i) 
because with the existence of a profuse foul 
mucopurulent expectoration there was the 
possibility of compressing the bronchus and 
impeding drainage; and (2) because the 
bronchogram revealed that the disease had 
extended to the periphery of the lung, 
which, if injured, might have initiated an 


The Trendelenburg position was em- 
ployed before the operations for postural 
drainage and to accustom the patient to lie 
on the side of the unaffected lung in the 
position to be assumed during the operation 
and during the immediate postoperative 
state. 

Pneumothorax was not employed in 
either patient. In the first patient the nu- 
merous pleural adhesions resulting from the 
empyema precluded such a procedure. The 
advisability of preoperative collapse was 
considered in the second patient with the 
object of immobilizing the mediastinum 


empyema. 

Kalb*® claims that pneumothorax is not 
an innocuous procedure. He has observed 
that 60 to 80 per cent of tubercular patients 
develop pleurisy with effusion and 16 per 
cent develop empyema after pneumothorax. 

As anesthesia, avertin, nitrous oxide and 
oxygen were used in the first case and 
cyclopropane in the second. Positive pres- 
sure was maintained at the completion of 
both operations until the patients were 
transported to the ward and placed in 
oxygen tents. 

Cyclopropane is undoubtedly a very de- 
sirable anesthetic as only minimal anox- 
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emia is possible. Intratracheal anesthesia 
was not employed, since satisfactory con- 
trol of the expansion of the remaining lobes 
was efficiently maintained by the pressure 
in the rebreathing bag with the use of a 
snugly fitting face mask. Intratracheal suc- 
tion was not found necessary in either case 
although the anesthetist was prepared for 
it should it have been found advisable. 

In both cases the approach was through 
a posterior incision in the sixth interspace, 
as recommended by Lilienthal. In the first 
case because of the previous operations for 
empyema, the fused fifth and sixth ribs 
were resected. This approach gave eas}!- 
access to the right lower lobe which was 
firmly adherent to the chest wall and dia- 
phragm. In the second case the posterior 
incision began at the second rib 2 inches 
lateral to the spinous process, extended 
down to the eighth rib, then curved ob- 
liquely outward to the posterior axillary 
line. The fourth rib was resected and one- 
quarter of the third, fifth, sixth, seventh, 
and eighth ribs was removed. This exposure 
was more than ample and greatly facili- 
tated the operation. 

The pedicle of the hilum was ligated in 
both cases by mass ligature with braided 
silk. The bronchus and branches of the 
pulmonary artery and vein were then lig- 
ated separately with No. 3 chromic sutures. 
In the first case the silk ligatures were left 
long and the ends projected through the 
drainage wound, but ultimately had to be 
removed. 

In the first case two rubber tube drains 
were used through a small wound in the 
sixth interspace because of the amount of 
previous pleural infection. In the second 
case a small Lilienthal flapper tube was 
inserted in the eighth interspace. Both pa- 
tients developed low grades of empyema, 
though the extent of the infection in the 
second case was slight. 

Both patients were transfused after the 
operation and the second patient was placed 
immediately in an oxygen tent even though 
her condition was satisfactory at the com- 
pletion of the operation. The advantages of 


the oxygen tent in diminishing anoxemia 
and increased comfort to the patient follow’^- 
ing pulmonary operations cannot be over 
estimated. 

CONCLUSIONS 

Two cases of lobectomy for bronchiec- 
tasis are reported. One patient showed evi- 
dence of sepsis associated wuth a lung 
abscess following pneumonia and empyema. 
She has been followed for five years and has 
had a normal pregnancy since her lobec- 
tomy. The other had a simple and non- 
putrid bronchiectasis for seventeen years 
until six months before admission, when 
evidence of putrid changes ensued. She has 
been entirely free of symptoms since the 
removal of her left lower lobe over one year 
ago. 

The results of surgery for bronchiectasis 
are conceded to be the best in the simple, 
nonputrid group. Cognizance of this state- 
ment must be taken in order to effect a 
reduction in mortality with radical surgery 
for bronchiectasis. It is admittedly difficult 
for the clinician, because of the reported 
high mortality of lobectomy for bronchiec- 
tasis, to abandon conservative therapy 
even though he has exhausted every other 
method of treatment. Nevertheless, he must 
distinguish between the simple nonputrid, 
the septic, and the putrid groups, because 
the risk of surgical intervention is different 
for each. The relatively low mortality for 
lobectomy in nonputrid cases of bronchiec- 
tasis should be an impetus to the physician 
to refer this group for surgery before some 
intercurrent infection activates the disease 
into the septic or putrid stage. It is gratify- 
ing to note that the mortality in each group 
has appreciably lessened in recent years 
because of the superior preoperativc prep- 
aration, better anesthetic agents and their 
more effective administration, the judicious 
choice of the one- or two-stage operative 
procedure and improved postoperative care, 
all manifestations of the development of 
better cooperative effort in the manage- 
ment of a precarious undertaking which 
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offers the only permanent relief from a dis-' 
abling disease. 
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P eripheral arterial embolism oc- 
curs with sufficient frequency in the 
large general hospital to warrant spe- 
cial interest in its diagnosis and treatment. 
These cases offer a perplexing problem to 
the surgeon as their condition is often too 
poor to warrant radical therapeutic meas- 
ures, and conservative methods too often 
are unsuccessful. In an attempt to evaluate 
the result of therapy, the records of twenty- 
five patients treated at the Cook County 
Hospital during the years from 1928 to 
1938 were reviewed. This by no means rep- 
resents all the cases, as many have been 
filed under other diagnoses or have re- 
mained unrecognized. It is also probable 
that there have been spontaneous cures 
through the establishment of collateral 
circulation. 

ETIOLOGY 

Peripheral arterial embolism strikes with 
almost equal frequency in males and fe- 


TA«Lr. i 
AC.US l\\ 


Age 

, ) 

1-9 10- 

20- 

! 1 1 

30-140- 

50- 

60- 

1 

70- 

OlSCS 

1 j 19 

29 

39 49 

59 

69 

79 

, 2 1 0 

i 

3 1 5 1 

1 

3 

6 

2 


inaic.s. In our scries there were eleven males 
and fourteen females. Although the pa- 
tients may be of any age from childhood to 
old age, most of the cases occur in late adult 
life. In our scries there were two patients 
under lo years and two patients between 
“0 and So years. (Table i.) The largest 


number, however, occurred in the sixth 
decade, and the average age was 42 years. 
There does not appear to be any racial pre- 
disposition to the disease. In our cases 
seven of twenty-five patients were colored. 
This approximately parallels the general 
admission ratio of the hospital. 

As is usually observed, mitral heart dis- 
ease, on the basis of subacute bacterial or 
chronic rheumatic carditis, is the direct 
etiologic agent. Nine of our patients had 
rheumatic heart disease, and five others 
were diagnosed as either malignant or sub- 
acute bacterial endocarditis. 

In thirteen of our cases there was active 
fibrillation at the time of the embolism; five 
were being digitalized. 

Seven of the twenty-five patients had 
chronic myocarditis with definite arterio- 
sclerotic changes. 

In none of this series was diabetes pres- 
ent, nor was there any factor suggesting 
previous pulmonary infarction, although 
three patients met death with terminal 
pulmonary emboli. (Fig. i .) 

The lower extremities are more fre- 
quently involved than the upper. Only five 
of our twenty-five cases were in the upper 
extremity. Petit-Pierre graphically repre- 
sented the usual sites of embolism. (Fig. 3,) 
We have listed the percentages of this 
scries with his classical representation. 

TREAT.MENT 

The treatment of arterial embolism is 
divided into four types; non-operative; ar- 
teriotomic operations; arterectomic; and 


* From the Sur^ic.i! S<.r\icc, Cook County lIospit.Tl. 
39 
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amputative operations. Most of the reports 
in the literature concern themselves solely 
with the results of embolectomy. 



Fig. I. The pulmonary embolus of Case .kiv. 

Conservative therapy aims to (i) release 
the concomitant vasospasm; (2) improve 
collateral circulation; (3) relieve pain. Only 
a small percentage of cases survive con- 
servative measures without going on to 
amputation. Because many are old and 
debilitated individuals with poor circula- 
tory efficiency and reserve or with previous 
vascular occlusions in the extremity, con- 
servative therapy is the only method 
possible. 

An embolism to the upper extremity can 
usually be treated conservatively because 
the collateral circulation will furnish suffi- 
cient blood to the limb. The patient should 
be kept in bed with the extremity flat 
or slightly dependent. General supportive 
measures should be carried out as indicated. 
Antispasmodic drugs, such as papaverine 
hydrochloride, gr. 3^, given Intravenously 
every four hours, or sodium nitrite gr. i 
every two hours, have proved very help- 
ful. The use of hypertonic salt solution 
(5 per cent, 200 c.c. intravenously) is valu- 
able. “ The positive and negative pressure 
boot and intermittent venous compression 
have yielded excellent results. 

Embolism of any large vessel in the lower 
extremity down to and including the pop- 
liteal arteries is a surgical emergency and 
should be treated as such at once without 


any hopeful procrastination. This is espe- 
cially true of a saddle embolus at the aortic 
bifurcation. One should not wait once the 


• , 

j 

I , 


- V 



Fig. 2. Fig. 2A. 

Fig. 2. Reformation of the thrombus at the aortic 
bifurcation following operation (CaseXiv). 

Fig. 2A. The intimal suture line after removal 
of the clot (Case xiv). 

diagnosis and site of lodgement of the em- 
bolus are reasonably certain.- Pearse,-^ de 
Takats,^^ and others have shown the im- 
portance of this time factor, ten hours, 
in the performance of an embolectomy. 
If this time is exceeded, reformation of a 
thrombus at the site where the embolus 
has impinged becomes an added risk to 
embolectomy. (Fig. 2.) Propagating throm- 
bi in the large veins of the calf muscles 
may be anticipated.^ The final cause 
of death is usually subsequent embolic 
phenomena in many of these cases.® 

As to the operation itself, spinal anesthesia 
is used in preference to general anesthesia 
because of the maximum vasodilatation 
obtained. 
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If it is found impossible to secure a free prove. Then there is a general increase in 
flow of blood after the embolus is removed, the toxemia. The fever rises, the pulse ac- 
it is best to remove a segment of the artery celerates, and a moderate leucocytosis give 
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Fig. 3. Diagram of site of lodgement of emboli (Petit- 
Pierre as compared to our series). 


(arterectomy), according to Leriche and 
Fontaine,®^ thus removing the irritable 
focus of the vasospastic reflex and facilitat- 
ing collateral circulation. 

DISCUSSION 

The reader may gather the impression 
that the above series has done little to add 
to the general knowledge of the therapy of 
peripheral embolism except to cast an air of 
pessimism upon any attempts at therapy. 
We do not believe this to be true. We have 
learned one important fact from the review 
of the clinical histories. This is that the 
usual case follows a more or less typical 
course towards a fatal termination, and 
that we can alter this course. The patient 
sulfcrs the arterial accident and is brought 
to the hospital in poor general condition. 
Conservative methods are employed, as 
ha\e already been discussed, and the pa- 
licut then seems to rally and appear to be 
in a much better condition. Meanwhile the 
extremity becomes gangrenous and a partial 
demarcation of the gangrenous area takes 
place. As the patient improves he is kept 
on this conservative management for days 
or even weeks, appearing constantly to im- 


evidence of this toxemia. As this increases, 
the alarm of the attendants becomes acute, 
and at last the emergency guillotine ampu- 
tation is performed. This is followed by 
shock, infection, and death. 

In cases in which amputation was done 
as soon as signs of improvement were appar- 
ent, the results were better. These amputa- 
tions were far better borne and could be 
carried out as planned, elective procedures. 

PROGNOSIS 

The prognosis of arterial embolism is 
usually discussed as though success or fail- 
ure of therapeutic measures depended on 
whether or not the extremity was saved. 
Less frequently does one find a discussion 
of the life outlook of the patient who has 
suffered the acute arterial accident. Both 
are, of course, important. In this review the 
strikingly high general mortality has been 
significant. We believe that this is due to 
several factors which are not common to all 
series of cases. These patients were ob- 
served in a large general hospital and the 
diagnoses were the primary ones. In other 
words, many other cases of arterial embol- 
ism have occurred in the time period cov- 
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TABLE 


No 

Nimc 

: Age 

Sex 

Color 

Clinjc;)! 

Diagnosis 

Dtir ition 
of 

Illness 

' Site of 

rimbolus 

Blood 

Pressuri 

L Clinical Picture 

1 

C T 

36 

M 

White 

UIccratiN c colitis 
coronary occlu- 
sion With mural 
infarction 

, 10 days 
Recent 

Left axillary 
artery 

120/80 

Tour days after admission patient sud- 
denly developed severe pain in left 
arm, loss of warmth and sensation, 
pallor, and then blueness from elbow 
down Symptoms gradually cleared 
up, five days later soft systolic mur- 
mur heard On tenth day after onset 
of embolus complete return of tem- 
perature, sensation and motion 
Pulse, however, not palpable at left 
wrist 

2 

A M 




Ulcerative endo- 
carditis, auricu- 
lar fibrilintion 

I 5 ye irs 

Left nxill iry 
artery 

1 26/60 

History of weakness and shortness of 
breath for 15 years with swelling of 
ankles of 3 years, cough, loss of 30 
pounds weight in past 2 or 3 months 
Had at one time been in tuberculosis 
sanitarium, history of six miscar- 
riages On admission she was found 
to nave shrill musical systolic mur- 
mur, bilateral fibroid, tuberculosis, 
cxtrasystolc and mitral regurgita- 
tion Suddenly developed pain, dis- 
coloration of left hand, inability to 
move left forearm, petechial showers 
with progressive downhill course 

3 

G D 

21 

r 

1 

Negro 

Rheumatic endo- 
carcfitis 

1 5 years 

Left subclavian 
and right inter- 
nal carotid 

140/ j 50 

Patient had rheumatism at ages of 8 
and 13, and 6 weeks before admis- 
sion, paralysis of right side, aphonia 

4 wccLs, pain m right shoulder and 
elbow for 2 month^s Upon admis- 
sion blowing systolic murmur with 
absence of pulse in left arm, left arm 
cold, blue and discolored — dry 
gangrene 

4 

0 N 

1 

1 

1 

58 

M 

1 

1 

1 

White 

Coronary sclero- 
sis 

1 

1 

4 months 

Right innomi- 
nate artery 

Right — 
too/? 
Left — 
120/10 

Tour years before had flu, 4 months 
before was in bed with cough, ex- 
pectorated blood Four days after 
admission patient developea sudden 
numbness of right arm with absence 
of right radial pulse, arm became 
cold, cyanotic, brachial pulse disap- 
peared, one week later entire right 
arm was dry and gangrenous 

5 ! 

1 

1 

H B 

1 

26 

1 

1 

i 

M 

White 

1 

Chronic rheuma- 
tic fever with 
partial cardiac 
decompensation, 
j aunculnr fibril- 
lation 

12 years 

5 days 

Right femoral ar- 
tery, possible 
riding embolus 

1 slipping down 
one side 
i 

120/70 

Complaints of weakness, vomiting, 
lumbar and epigastric pain, with 
dyspnea, swelling of ankles for 5 days 
before admission, sudden on^t of 
severe cramps in both legs, right leg 
became cold, pulseless and in 3 days 
purple and mottled 

6 

M L 

1 

62 

r 

White 

Chronic myocar- 
ditis NMth ar- 
teriosclerosis, 
chronic consti- 
pation 

1 2 years 

6 months 

Right femoral 
artery 

1 44/90 

Two days after admission complained 
of numbness, tingling and inability 
to move right leg, no pulsations 
above Poupart’s ligament, foot be* 
came black 

7 

E L 

65 

M 

White 

Rheumatic myo- 
carditis, slow 
auricular fibril- 
lation 

14 years 

6 months 

Right femoral ar- 
tery iust beIo%\ 
profunda 1 

178/1 10 

Sudden severe pain in right heel, de- 
veloping coldness and blueness of foot 
vMth Joss of sensation, sharp, stab- 
bing, shooting pains extending above 
knee, cyanosis and coldness of lower 
leg, absent pulses 



79 



Chrome myocar- 
ditis with auricu- 
lar fibrillation 

10 years 

6 months 

Right femoral ar- 
tery below pro- 
fundus 

250/1 u 

Patient out walking 5 days before ad- 
mission w hen she was suddenly seized 
by sharp, crampy pain in right knee 
which traveled down leg into foot 

On admission right leg appeared 
cyanotic and cold below knee, no pai 
pable popliteal, dorsalis pedis or post- 
tibial pulses on right side 

9 

J G 

49 

M 

White 

Chronic rheuma- 
tic endocarditis 

Several 

years 

Left femoral ar- 
tery 


riirec weeks before admission patient, 
while walking, developed severe 
cramp-like pain in back of 
by night leg w as discolored This 
cleared up, 4 days before admission 
to hospital pain again sudden and 
severe in left lower leg, purphsh ms- 
coloration and mottling from middle 
of le^ to ankle with loss of tactile and 
position sense, hyperesthesia to mid- 
dle of leg posteriorly, no palpable 
dorsalis pedis or posterior tibial Leit 
foot cold Temperature 103 2, blow 
ing systolic murmur Gangrene with 
blue toes and heel of left leg 8 days 
after onset 
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Operation 

Time between 
Occurence of 
Embolus and 
Operation 

Postcmbolic 

Complications 

Outcome 

1 

1 

Essential Pathologic Findings | 

(If Available) ^ 

1 

Miscellaneous 



Very mild atro- 
phy of muscles 
of forearm. 

Return of func- 
tion> 





Coma and glom- 
erulonephritis. 

Died 1^5 days after 
admission, lo 
days after em- 
bolic phenome- 
non. 

Embolic occlusion of left axillary ar- 
tery with dry gangrene of left fore- 
arm; thrombo-ulcerative endocarditis' 
of mitral valve; myocardial degener- 
ation; acute hemorrhagic glomerulo- 
nephritis. 





Died 3 days after | 
admission; 4 { 
weeks after on- ' 
■ set. ] 

! 

i 

Malignant vegetative endocarditis of 
mitral valve w’ith mural embolic oc- 
clusion of left subclavian and right 
internal carotid artery. 




Multiple lung in- 
farcts. 

Died 10 daysaftcr 
embolism, 2 
weeks after ad- 
mission. 

Clot in the innominate covering right 
subclavian artery; pulmonary infarc- 
tion; coronary sclerosis. 


Amputation of right 
leg above knee 

S 4 days 

Possib’e bacterial 
endocarditis, al- 
though blood 
culture >Nas neg- 
ative 

Fair. 

Popliteal artery in amputated leg con- 
tained firm clot. 

Had digitalis on 
admission. 

Embolcctomy 

5 lioiirs 

Probable pulmo- 
nary embolus. 

Death 10 hours 
later. 

No post-mortem examination. 

Pulse not palpa- 
ble after cm- 
boicctomy. 

Ain])utntion of riplit 
leg, imdtUe lIuRh 

1 2 d.iv** 

PosNiblc cerebral 
shosNcr of emboli 
(irrational). 

Good. 


Had digitalis on 
admission. 



1 

Died 2 days after 
admission, 7 
days after onset. 

1 



Mfdtlugh ninputn- 
tout 

M iHn *> 

1 

i 

I’urulenl infec- 
tion of slump; 

1 peritonitis; ure- 
j mi. a 

Died 24 da\ s after 
onset, 0 dn>«. 

after amput.a- 
tion. 

) 

» 

i 

1 

Arlcrio^clerolic gangrene ^si^h throm- 
!m»ms of po«tlcriur tibinl .nrXery. 

i 

5 

1 

( 

May be qu^tion 
whether this is a. 
thrombosis. 


1 
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TABLE I 


No. 

Name 

Age 

Sex 

Color 

Clinical 

Diagnosis 

i 

Duration 1 
of 

1 Illness 

Site of 
Embolus 

Blood 

Pressure 

Clinical Picture 

10 

P. Y. 

55 

M. 

White 

Auricular fibrilla* 
tion. 

6 years 

Saddle embolus 
(aortic bifurca- 
tion) 


Sudden severe bilateral pain, numb- 
ness and cold developing in both legs, 
with purplish discoloration of both 
feet; right leg popliteal circulation 
returned; pulses absent in feet. 

1 1 

M. L. 

62 



Decompensation 
^v i t h chronic 
myocarditis. 

, 1 year 

Saddle embolism 
of aorta 

140/100 

Patient entered hospital shortly after 
onset of sudden numbness without 
pain, paralysis, tingling of both legs, 
duration i hour. Physical examina- 
tion: no murmurs; pulse irregular, 
pallor, coldness of both legs and 
thighs; went on to mottled discolora- 
tion with absence of sensation, pa- 
ralysis, loss of tendon reflexes; no 
dorsalis pedis or popliteal pulse in 
either leg; patient stuporous. 

12 

A. R. 

26 

F. 

Negro 

Malienant endo- 
caroitis; self-in- 
duced abortion. 

23'<j weeks 
3 weeks 

Saddle embolus; 
(aortic bifurca- 
tion) 


History of numerous self-induced 
abortions; three weeks before en- 
trance had performed another abor- 
tion, followed in 3 days by general 
muscular aches and pains and tem- 
perature, Three days before admis- 
sion developed a delirium; at admis- 
sion both legs markedly edematous 
and cold with beginning discolora- 
tion. 

13 

L. B. 

38 

F. 

1 

1 

White 

Auricular filirilla- 
tion with rheu- 
matic myocar- 
ditis. 

6 months 

Saddle embolus 
(aortic bifurca- 
tion) 


Six months before, patient had 
with right sided hemiplegia. Thrill, 
systolic, diastolic murmur; auricular 
fibrillation on admission. Lower 
third of left leg discolored and colder 
than right; popliteal, femoral ana 
dorsalis pedis pulses not palpable in 
either leg. Embolectomy considered 
but general condition poor; gangrene 
and discoloration were progressive. 

14 

\v. c. 

i 

52 

M. 

White 

Chronic myocar- 
ditis; auricular 
fibrillation (old 
heart disease). 
Saddle embolus 
at aortic bifur- ' 
cation. 

30 years 

3 hours 

1 

Saddle embolus 
(aortic bifurca- 
tion) 


Good health but for a longstanding 
heart disease; fairly well compen- 
sated; awoke suddenly one morning 
and found himself unable to use 
either lower leg; legs became cold and 
blue. Entered Hospital 3 
both limbs blue, cadaveric and cold; 
no pulsations of femoral or external 
iliac felt. 

15 

A. S. 

47 

F. 

White 1 

1 

Chronic myocar- 
ditis with auric- 
ular fibrillation. 

2 years 

At aortic bifurca- 
tion and intp 
jeft common 
iliac 

iCo/ 1 18 

Sudden severe crampy pain in both 
legs while lying in bed. On admissipn, 
right leg cold and blue to midthiB 

1 with no dorsalis pedis, posterior t*h*a 
or popliteal pulse and no 
fluctuations in either leg. Entire let 
leg cold and blue to hip. Transperi- 
toneal approach to aortic bilurca- 
tion. 

16 

1 

9 

M. 

Negro 

Subacute bacte- 
rial endocarditis. 

! 

5 months 

Right common 
and left com- 
mon iliac 


Had rheumatism 5 months before ad- 
mission; 5 days before admission ha 
cough, fever, headache, aphonia, r - 
peated vomiting attacks develope 
Blueness, edema, coldness of 
lower legs. On admission temperature 
101, blowing systolic murmur, inc- 
tion rub, petechial crops and mark 
cardiac enlargement. 

17 

J. B. 




Malignant endo- 
carditis. 

10 years 

Right common 
iliac artery 

I 

130/50 

Had rheumatism 10 years before; for 
the past 3 weeks chills, fever, dysp- 
nea, palpitation, heart consciousnes » 
cough, nocturia. On admission aoi - 
ble murmur at apex, rough aor i 

second with Durozieg s sign ana 

Corrigan and capillary pulse. “ 

tive Kahn; blood culture repeated^ 
positive for 5 . 

gressive downhill course. Right leg 
suddenly became cold and numb an 
went on to dry gangrene. 

18 

L. R. 

24 

F. 

White 

Malignant endo- 
carditis. 

3 weeks 

Right external 
iliac artery 

92/9 

Developed a cold 3 , weeks 
backache, fever and chills tor i 
days; loud apical systolic m^urmur. 
Blood culture positive for S.yntdans. 
Sudden onset of pain and coldness 0 
right leg. Pulses gone in a cold blu 
extremity. 
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{Continued) 


Operation 


Time between 

Occurence of Postembolic 
Embolus^ and Complications 

Operation 


Pulsus deficit. 


Outcome 




Essential Pathologic Findings 
(If Available) 


No post-mortem examination. 


Miscellaneous 


Died 48 hours Embolism of both femoral arteries, 
after onset. 


Hemorrhagic cn- I Died 3 weeks j Acute hemorrhagic leucocytic en- 


cephalitis. 


after abortion, 3 
hours after ad- 
mission. 


cephalitis; parenchymatous degencra 
tion of myocardium; gray firm mass 
which straddled bifurcation of aorta. 



Trnnsnbdominal np- 6 hours 
pronch with aor- 
tic cmbolcciomy 


Died 8 days after Embolic occlusion of lower aorta with 
onset. secondary thrombosis of iliac and 

femoral arteries; mitral deformity and 
stenosis; mural thrombus in left ven- 
tricle and dry gangrene, both legs. 


Pulmonary em- Died 48 hours Embolic occlusion of right main pul- Had digitalis on 
bolism. after onset, 42 monary artery; thrombosis of ab- admission, 

hours after sur- dominal aorta; fibroplastic mitral 
gory. deformity; cardiac dilatation; begin- 

ning gangrene of both legs. 



Embolcctomy pulse 6 hours 
returned in left 
leg 




Died 36 hours 
after operation. 


Bronchopneu- Died 1 1 days after! Thrombo-cndocarditis of mitral valve; 


admission, 6 
weeks from on- 
set of last nt- 
t.ack. 


multiple abscesses of myocardium; 
anemic infarcts and abscesses of 
spleen and kidneys; acute glomerulo- 
nephritis and bronchopneumonia; 
embolic nncurvsm of right common 
iliac; embolic thrombotic occlusion of 
common iliac. 















46 American Journd of Surgery Koucky ct al.~Artcrial Embolisni 


OCTOnER, 1940 


— 





TABLE I 

No. 

Nami 

c Ag 

;c Sc: 

< Color 

Clinical 

Diagnosis 

Duratioi 

of 

Illness 

' Site of 

Embolus 

Blood 

Pressur 

C Clinical Picture 

*9 

J. M. 

■ 74 

F. 

White 

Chronic myocnr 
tlitis with nuric 
ulnr fibrillation 

- Several 

- years 

Riftht commo 
lilac artery 

n 100/70 

Patient had rheumatism for a number 
ol years- on day of admission she ex- 
perienced sudden pain in right leg 
and inability to move this leg. Leg 
progressed to extensive dry gangre- 
nous changes; heart rate rapid with 
poor tones. 



63 

F. 

Wflitc 

Chronic myocnr* 
ditis with Inrgt 
heart and mitra 
regurgitation. 

• I a years 

i 

Left popliteal ar 
tcry 


. Ftvc days before admission experi- 
enced sudden cramping pain in the 
left lower leg. Leg went on to cold- 
ocss, numbness. Left femoral palpa- 
nblc but left popliteal absent as was 
left dorsalis pedis. Poor condition 
prevented amputation. 


P. N. 

i 

63 

M. 

Negro 

Arteriosclerosis 
with chronic 
myocarditis. 

4 years 

Left popliteal ar- 
icry 


* I^our years before admission had a 
similar acute attack of pain in right 
leg which resulted in amputation. 
Two days after onset of an intermit- 
tent sticking pain in left leg, suddenly 
dcyclopcd severe continued pain in 
this leg and entered hospital. No 
palpable left popliteal or dorsalis 
pedis; 8 days after onset toes were 
gangrenous, ankle and foot discol- 
ored, and demarcation was being 
established. (Sixteen days after- 
onset blood pressure suddenly 
dropped to 72/52.) 

22 

M . U . ' 

3a 

i 

I*. 1 

i 

White 

i 

lUjcumntic heart 
disease with 

fibrillation. I 

Chronic 

Popliteal bifurca- 
tion in left leg 

1 

Admitted with 2 hour history of pain, 
cramp-like and excruciating, up to 
middle third of thigh. Patient had 
been bedridden for some time. On 
admission temperature 96. Tachy- 
cardia and fibrillation, loss of func- 
tion of foot, coldness to popliteal 
space and discoloration of foot. Both 
femoral pulsations poor; faint pos- 
terior tibial pulsation in the good leg, 
no demarcation. 

23 

M. L. 

4 

F'. 

White 

Rheumatic endo- 
carditis with au- 
ricular fibrilla- 
tion. 

7 weeks 

Bilateral , popli- 
teal arteries 

150/100 

Patient developed cold 7 weeks prior 
to admission^ 4 weeks before sudden 
severe pain in left leg below knee. 
Knee began to swell, blisters and 
blackened areas of discoloration ap- 
peared on leg and foot. Both legs . 
then became cold, sw-ollcn and tender 
and left foot necrotic. On admission 
she w‘as markedly dyspneic on exer- 
tion with no palpable dorsalis pedis 
of left foot. 

24 

J. M. 

44 

M. 

White 

Old rheumatic 
heart disease 
and^ auricular 
fibrillation. 

8 years 

Bilateral popli- 
teal arteries 

130/82 ! 

shortness of breath for 8 years; en- 
tered hospital with irregular pulse 
fibrillating; put on digitalis; 18 days 
after admission left leg became sud- 
denly cold and blue; on the tw-enticth 
day both legs became blue and by the 
twenty-third day they were covered 
with blebs. 

25 

C. L. 

48 

F. 

White J 

Auricular fibrilla- *1 
tion. 

i months I 

^ight leg pos- 
terior tibinl ar- 
tery 

*30/70 s 

1 

1 

'udden onset of pain in right leg to 
knee and toes with tenoerness rn 
rjght popliteal space; loss of pulsa- 
tion, heat, color, function and sensa- 
tion in right foot; developed a gan- 
grene of right foot; toes sloughed 
four months after onset. 


ered, but the records have been filed under 
other headings. Thus, many of these rec- 
ords were located by searching necropsy 
reports. In others the embolism was the 
terminal factor and, therefore, received spe- 
cial attention. It is for this reason that the 
general mortality percentage is unusually 
high. 


The mortality of the disease is, however, 
very high for several reasons. Arterial em- 
bolism is usually but one of the complica- 
tions or sequelae of some other systemic 
disease, which of itself bears a high mortal- 
ity rate. If a person has an arterial embol- 
ism to the femoral artery, he may very well 
have others to the brain or other vital 
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{Continued) 


Operation | 

rime bct^^ccn 
Occurence of 
Embolus and 
Operation 

Postembolic 

Complications 

Outcome 

Essential Pathologic Findings 
(If A\aiI'iDle) 

Miscellaneous 



Pulmonary em- 
bolism 

Died 9 dajs after 
onset 

Mural thrombi in auricles, hyper- 
trophied heart s ’ i - * 

degeneration of 

occlusion-nght , 

monary embolus 





Died 1 6 days after 
onset, cardiac 
death 


Had dipitalis on 
admission 

Amputation of left 
lep |ust above 
knee 

20 days 


Died 20 days after 
onset and 6 
hours after am- 
putauon. 

Arteriosclerotic ancurvsm of popliteal 
with embolus to popliteal artery 

1 



■ 

Spreading celluli- 
tisand gangrene 

Died 59 days after 
onset, cardiac 
plus sepsis 



I5i! lUrnl amputa- 
tion, intd-cnif 

4 NVCcks 

Embolic occlusion 
of superior mes- 
enteric artery 

Died 5 months 
after admission, 
6 months after 
onset 

Fibroplastic deformity of mitral \ aK c 
with ball-vaU c thrombus in left auri- 
cle, occlusion of superior mesenteric 
arterj and gangrene of upper 
icfunum, cmbmic occlusion of both 
popliteal arteries 




Sepsis 

Died 42 daNS iftci 
onset 


Digitalis 


1 

None 

^ Home, loss of lotsj 

^ of right foot j 

1 

' 1 

1 1 

Had digitalis on 
admission 


center. As most of these occurred in pa- 
tients of advanced years, one must consider 
•d! of the dangers which beset senilit\, 
hypostasis, myocardial disease, etc. Others 
occurred in patients with se\erely damaged 
hearts who were unable to bear the brunt 
of a gangrenous toxemia. 


The prognosis for the saving of the limb 
is equally poor. There were too few cases in 
this series to pass judgment on the results 
of cmbolectomy. Other authors have, how- 
ever, demonstrated its value in the early 
hours of the catastrophe.'’ In this series, 
the conservative measures ha\e not been 
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very efficacious. This may be accounted 
for by the poor general status of the 
patients, and the fact that almost all of 
them had emboli in the larger vessels. As 
has been said, it is probable that a more 

Table u 

ETIOLOGIC OU CONCURRENT DISEASES 


Dise.ise Cases 

Ulcerative colitis i 

Coronary occlusion 2 

Rheumatic heart disease 9 

Arteriosclerosis 7 

Chronic myocarditis 7 


Ulcerative and malignant endocarditis 5 

complete picture of the value of conserva- 
tive measures might be gleaned from a 
more complete series. (Table in.) 

We again repeat our preference for the 
Callendar tenoplastic amputation, or dis- 
articulation of the knee joint, as few fascial 


Table in 

RESULTS 


Treatment 

j 

Average 
Life Dura- 
tion from 
Onset 

Cases 

Case 

Mor- 

tality 

Per- 

cent- 

age 

Mor- 

tality 

Embolectomy 

39 hours 

3 

3 

100 

Amputation 

47 days 

6 

4 

66 

Conservative j 

20 days 

16 

14 

88 


spaces are then opened. Subdural infiltra- 
tion as previously stated is our method of 
choice for anesthesia. 

CONCLUSIONS 

Acute arterial embolism of the extremi- 
ties is a complication of other disease. It 
therefore adds the mortality of the embol- 
ism to the mortality of the preexisting 
lesion. Embolectomy should be carried out 
in favorable cases, within six hours of the 
onset. Conservative measures may be of 
benefit and may save the extremity as there 
is a diffuse vasospasm accompanying the 
lodgement of the embolus. Amputation 


must, however, be done in a large percent- 
age of the cases. 

There is a “time of election” for the 
amputation, viz., when the patient’s gen- 
eral status has been improved, and before 
the toxemia has developed. An amputation 
which does not open up new fascial spaces 
is one of choice. 
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Pathologic conditions of the arteries will be recognized by the uneven 
or moth-eaten appearance of the vessel walls. Their course may be wavy 
and irregular; they may end abruptly. 

From — “Peripheral Vascular Diseases” by Kramer (Blakiston). 



A CLOSED CITRATE METHOD OF COLLECTING BLOOD* 

L. W. Diggs, m.d. 


MEMPHIS, TENNESSEE 


A PRACTICAL and relatively inex- 
pensive method of collecting blood 
for citrate transfusion has been de- 



1 


70 cc. E.H-o/o NaCITRATE 
Fig. I. The taking set. 

veloped at the “blood bank” of the John 
Gaston Hospital. This method has proved 
satisfactory in the hands of different mem- 
bers of the house staff who have used it for 
the collection of more than 2,500 flasks of 
blood. A description of the equipment and 
technique is warranted because modifica- 
tions not in common use are included and 
because unnecessary surgical preparatory 
procedures and mechanical suction devices 
have been eliminated. 

Equipment. (Figs, i and 2.) The taking 
set consists of the following parts: 

I. Erlenmeyer flask, 1,000 c.c. of re- 
sistance glass or of pyrex, with adhesive 
market at 570 c.c. point. 


2. Two-hole rubber stopper. No. 9. 

3. Inlet tube, glass, bore Kg inch, length 
6 inches. 

4. Rubber tubing, transparent, Davol, 
bore inch, wall K2 inch, length 18 
inches. 

5. Spring wire coil, made by bending 3 
feet of No. 18 brass wire around a stick. 

6. Needle adapter, all glass, or glass with 
luer-Iock attachment. 

7. Outlet tube, glass with absorbent cot- 
ton filter. 

8. Cloth bag with two dry test tubes 
containing cork stoppers. 

9. Sodium citrate, reagent grade 
(Merck), 70 c.c. of 2.5 per cent in freshly 
distilled water. The citrate is made up just 
before the taking set is assembled. 

In assembling the set the citrate solution 
is measured in a small graduate and poured 
into the flask, the rubber stopper with its 
connections is placed in the mouth of the 
flask and the cotton bag with its test tubes 
is tied around the neck of the flask. A small 
square of gauze is placed around the glass 
adapter and held in place by a rubber band. 
The entire set is wrapped in a 24 X 24 inch 
piece of doubled unbleached domestic. The 
edges of the wrapper are fastened together 
with straight pins. The set is autoclaved 
for fifteen minutes at 15 pounds of pres- 
sure. Care is taken to sterilize the sets soon 
after they are assembled, so that the 
growth of organisms in the citrate solution 
and in the tubing is minimized. 

The other parts of the equipment are 
sterilized in enamel surgical jars with lids. 
These are as follows: 

I . Needles, straight stainless steel, gauge 
16 to 17, length iK inches. The needles are 
placed in test tubes with constricted sides 
and stoppered with cotton plugs. (Fig. 2.) 


From the Division of Medicine and Clinical Laboratories, University of Tennessee and John Gaston Hospital, 

Memphis, Tennessee. 
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The constrictions in the tubes catch the forceps, the assistant then removes from 
hub of the needle and thus protect the their respective surgical jars a medicine 
point. These tubes can be purchased from glass, a cork stopper and a constricted test 



Fig. 2. Label with serial number for flask and with corre- 
sponding numbers for test tubes, spring wire coil, con- 
stricted test tube with needle, cotton bag with test tubes, 
adapters. 

surgical supply houses, but they can be tube containing a needle. These are placed 
easily made by heating ordinary glass tubes on the inside cover of the taking set, thus 
over a gas flame and bending the sides in avoiding the use of an extra sterile towel, 
with a large hemostat. The assistant pours a few c.c. of sterile 

2. Medicine glasses (for novocaine). i per cent novocaine into the medicine 

3. Cork stoppers. These are first covered glass, fills a sterile syringe, attaches the 

with several layers of gauze, the corners of hypodermic needle and hands the syringe 
the gauze square being tied over the top of to the operator. The operator infiltrates the 
the cork. The covered cork is then wrapped skin at the site of puncture. The assistant 
in a paper and the paper held in place by a then takes off the cotton wrapper from the 
rubber band. needle adapter and attaches the needle by 

Novocaine, i per cent, is made up in pushing the adapter firmly down into the 
sterile flasks. The hypodermic needle and hub of the needle. The assistant then hands 
syringes used in administering the novo- the adapter to the operator, 
caine are sterilized in an electric sterilizer. The operator inflates the blood pressure 

Technique. The donor is placed on the cuff to 60 to 80 mm. Hg. He fixes the skin 
c.vamining table (Fig. 3), the sleeves rolled below the site of puncture with one hand 

up and the arms Inspected to determine the and performs the venipuncture with the 

location of the best veins. The arm selected other. (The hand should at no time touch 
IS placed in a dependent position on the the needle or the skin near the puncture 
sloping arm board. A blood pressure cuff is site. Rubber gloves and sterile drapes are 
.^iplied well above the bend of the elbow, not used and not needed.) The assistant. 

The operator, using a sponge forceps, cleans seated on a low stool, holds the flask 

the antccubital space with an iodine sponge near the floor, so that the lower-most 
and follows with an alcohol sponge. The portion of the tube is several feet below 
a'^sictant opens the taking set. Using sterile the level of the donor’s heart and the 
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flow of blood is straight downward. (Fig. 
4.) (The use of gravity suction in this 
manner makes mouth and mechanical suc- 


is held within the paper by grasping the 
knotted piece of gauze at the top of the 
stopper. The rubber stopper with its con- 



Fig. 5. Collection of blood for serologic test and for typing 
and cross matching. 


tion devices unnecessary.) As the blood 
flows in, the assistant gently and continu- 
ally rotates the flask to insure thorough 
mixture of the blood and citrate. It gener- 
ally takes five to fifteen minutes to collect 
the blood. W'hen the blood level reaches the 
5“o c.c. mark, the blood pressure cufl' is 
released, tiie tubing is clamped above the 
siJring wire with a hemostat and the needle 
withdrawn. The assistant takes the flask of 
cit rated blood with its attached tubing 
\\ hile the operator applies pressure over the 
bleeding point with a gauze sponge and 
looks after tlie donor. 

1 he assistant loosens the rubber stopper 
>11 the flask. The sterile cork is then un- 
"rap[)cd, care being taken not to touch the 
eoik or the itiside of the wrapper. The cork 


nections is now removed and the cork 
stopper substituted. The w'rapping paper 
is bound around the neck of the flask with a 
rubber band. 

The assistant takes one of the sterile 
tubes from the cotton bags and holds it 
beneath the glass inlet tube. The hemostat 
is loosened, and the blood in the tube is 
allowed to run into the test tube, the flow 
being controlled by raising and lowering 
the end of the tube or by compressing the 
tube. (Fig. 5.) The second tube is filled in 
the same manner. The clotted blood in one 
of the tubes is used for serologic tests and 
the blood in the other tube used for typing 
and cross matching. The flask is labelled 
with a gummed label bearing a serial num- 
ber. Each test tube is labelled with a corre- 
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spending number, thus minimizing the 
writing to be done and aiding in the identi- 
fication of specimens. (Fig. 2.) 

The flask with its test tubes is imme- 
diatelj' placed in the refrigerator where it is 
stored at 4°c. until needed. 

SUMMARY 

A closed method for the collection of 
blood in citrate solution is described which 
has the following features: 

I. The citrate solution is autoclaved in 
the taking flask. 


2. Rubber gloves, sterile towels, towel 
clips, special needles, masks, and gowns are 
eliminated. 

3. The blood is allowed to run downhill. 
Mechanical suction devices are eliminated. 

4. A wire coil is used to protect the rub- 
ber tubing and to prevent kinking and 
occlusion of the lumen. 

5. Needles are sterilized in test tubes 
with constricted sides. 

6. The blood left in the tubing at the 
completion of the procedure is collected 
and utilized for serologic tests and for typ- 
ing and cross matching. 


€1^ 


Venous thromboses may be associated w'itli, if not actually a refle.\ 
cause of, arterial spasm serious enough in some cases to induce gangrene 
of the limb. 

From — “Circulatory Diseases of the Extremities” by Homans (Mac- 
millan). 



GLYCERIN OSMOTIC DRAINAGE 

E. Dargan Smith, m.d. 


OWENSBORO, 

T his is a preliminary paper presenting 
the principles, and a few applications, 
of glycerin osmotherapy. A more com- 
plete statistical report, with particular ref- 
erence to the use of the agent in abdominal 
surgery, is contemplated. 

In the early days of physiologic surgery, 
Murphy^ placed the limit of an abdominal 
drain’s effectiveness at eighteen hours. Op- 
erators attempting to remove drains in ac- 
cord with this dictum encountered disaster 
with such disconcerting frequency that 
even the dullest realized that drains must 
perform some unaccounted for function be- 
yond the first postoperative day. It became 
apparent that drains do more than provide 
a conduit for inflammatory products, and 
prevent agglutination of the wound edges. 

THE NATURE OF DRAINAGE 

J. Shelton Horsley- clarified the biologic 
role of drains by showing that drainage 
material acts as an irritating foreign sub- 
stance to induce a flow from the lymphatics 
in its vicinitjf. He pointed out that if the 
drainage material is a sufficient stimulus 
for the reversal of lymphatic circulation, so 
much lymph pours out that a practically 
continuous irrigation goes on along the 
tract of the drain, and that it is relatively 
unimportant whether the drain tract be up 
or down. Surgeons are daily witnesses, if 
not always comprehending ones, to this 
action of drainage material. 

Reversal of lymphatic flow being the es- 
sential physiological clement of drainage, 
any substance which evokes a flow of lymph 
IS a drainage agent, whether it functions by 
irritation, as do mechanical drains, or by 
osmotic pressure, as do hypertonic solu- 
tions. A glycerin pack, used in conjunction 
'vith a mechanical drain, will markedly in- 
crease tlic amount of wound discharge over 
that induced by the mechanical drain alone. 


KENTUCKY 

Any factor which contributes to the effec- 
tiveness of drainage makes recovery of the 
patient more probable and more rapid. 

The polyhydric alcohol glycerin, C2H5- 
■(0H)3, approaches the ideal as an accessory 
drainage agent. 

SOME PROPERTIES OF GLYCERIN 

Glycerin’s osmotic action, by dehydrat- 
ing wound tissues, contributes to healing, 
since edema impedes an adequate supply 
of phagocytic cells in the inflamed area, 
and edema b}’’ widening the lymph chan- 
nels and increasing local tension favors 
dissemination of infection. A glycerin solu- 
tion of 2.47 per cent is isosmotic with 
sodium chloride 0.85 per cent concentra- 
tion, and the dehydrating effectiveness 
of stronger solutions is proportionate to 
the osmotic pressure of the glycerin solu- 
tion compared to that of the tissue fluids. 
The osmotic principle of glycerin drainage 
is made clear by recognizing the glycerin- 
soaked cotton pack as a solute, the body 
tissue with which it comes in contact as a 
semipermeable membrane and the edema 
fluid of the inflamed area as a solvent. 
To secure the maximum osmotic action of 
glycerin it should be employed in full 
U. S. P. strength. 

The hygroscopic possibilities of gljxerin 
are shown by the Miner Laboratories in 
a graph which indicates the concentration 
of the substance in equilibrium with differ- 
ent relative humidities. The cun’c of this 
graph shows that at relative humidities 
higher than 15.5 per cent glycerin will 
absorb moisture until the equilibrium con- 
centration is reached, and indicates that 
at humidites found in wounds the capacity 
of glycerin to absorb liquid discharges is 
almost incredible. 

The toxicity of glycerin has been investi- 
gated by Johnson, Carlson and Johnson,' 
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who observed no adverse effects from its 
ingestion by human subjects or by labora- 
tory animals. Previous reports of injurious 



glycerin in equilibrium with air of dilTerent 
relative humidities. 


consequences have been based essentially 
on instances of parenteral administration 
of glycerin. Rats showed normal growth 
and normal reproduction after forty weeks 
of a diet in which carbohydrates were re- 
placed by glycerin to 41 per cent by weight 
of the total food intake. Fourteen human 
subjects, on an adequate diet, tended to 
increase in weight when 1 10 Gm. of glycerin 
per day were added over a period of fifty 
days. 

The antiseptic and bactericidal action 
of glycerin was determined by Ruediger,^ 
whose findings were confirmed by Comp- 
ton.^ (Table i.) 

Compton also proved that no staphy- 
lococci can survive a strength of 26.3 per 
cent glycerin, but that leucocytes tolerate 
concentrations up to 41.7 per cent, which 
fact places glycerin as an antiseptic in 
what he terms “the bacterial indifferent 
zone of cytobacterial activity.” Glycerin’s 


unusually favorable ratio of toxicity to 
bacteria and body cells is obviously of 
assistance in wound healing. The findings 
of Compton do not make it illogical to use 
full strength glycerin dressings for their 
maximum osmotic effect, since wound dis- 
charges promptly dilute the glycerin in 
immediate contact with the wound and 
protect the tissues from irritation. 


Table i 


Organism 

Antiseptic 

Response, 

Hours 

Bacteri- 

cidal 

Response, 

Hours 

B. coli comm 

'5 

:8 

B. coli 

1 12 

'5 

Staphylococcus 

12 

15 

Strep, hemolyticus 

6 

8 

Gonococcus 


I 


Many surgeons have unbounded con- 
fidence in the bactericidal action of dye- 
stuffs, and if one cares to combine dyes 
with glycerin it will be found that mercuro- 
chrome 2 per cent, neutral acroflavin or 
gentian violet 1:1000, malachite green 
1 : 500 and picric acid i per cent (by first 
dissolving the crystals, i grain to r c.c., in 
alcohol), and others are readily prepared. 
These glycerin-dye mixtures, in common 
with other bactericidal agents, are more 
effective when used hot since surface ten- 
sion decreases with increasing temperature. 
Glycerin-dye mixtures of concentrations 
in Compton’s favorable cytobacterial zone 
have been utilized in the treatment of a 
number of infections, Pleth® reporting 
excellent results in empyema, joint infec- 
tions, and various urologic conditions. 

SEVERAL USES OF OSMOTIC DRAINAGE 

After the physiologic basis of drainage 
is understood, and one grasps the principles 
and methods of application of glycerin 
osmosis, opportunities to use glycerin 
drainage present themselves with surpris- 
ing frequency. 
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Lichtenstein'^ and others have reported 
most satisfactory results following the 
use of glycerin as a dressing in traumatic 
surgery. 



of moisture-proof cellophane is then used 
to prevent hygroscopic absorbtion of at- 
mospheric moisture and to protect the 
final bandage, the patient’s clothing and 

STITCH 

IHFECTIOM 

ABSCESS OPEMEB BY H1LT0M5 
nETHOD AFTEK ilCnOVAL Of 
STITCH in IHFECTED AUEA — 

SE?>T1C MATTER E)C?>RESStT) 

BY PRESSURE or ttURSE ASSIOTAHTS 
HAnOS Oh EACH SIDE Or THE 


mcisioh . 


GLYCERIh IS THEh inJECTCO 
mxo THE ABSCESS CAVITY. 
THf rtUPSE REtlASlHG PRESSURE 
AS THE WOUhD TILLS — 


A THICK GLYCERin 
SOAKED COTTOh 
PACK IS Them placeii 
O/ER THE WOUHD 


A r,0it»TORL PROOF CtLLOPHAML 
CCVLRinG TO EXCLUDE AIR rWlSTORL 
AHD PROTECT THE BEDCLOTHES. 
CO<**1 PlETE 5 the DRLSSIhG 

OSMOTIC ORAIMAGE of 

these inFECTioMS usually 

results Ih PRO-IPT HEAUING 



rrrrc-ivi: •pREVEtlTIVE OFWOONS mFECTIOrt 

- WHLn consriTuTiomt mattoyflCY on othlr yRtPisrosms- 

MCTOkS E.MST - iSATHOkOUGH SWABBUIG Or ALL HKtSSES 
c THE inciSiOM with GLYCErtin imracciflitLY orttR suturihg 

THi: Tt.-lTOnLOi'l — A SeiAUL COc6E.« wicr, DK« h SHOULD 

.lTy ,h TiIl woohd tor ab hours __ 

Fig. 2. Method of using osmotic drainage in treating an 
abscess or a potentially infected wound. 


In industrial injuries, in contusions, 
lacerations of muscles and tendons, and 
in potentially infected wounds, glycerin 
dressings iiave been found so effective 
that for ten years their use has been routine 
in our ofiicc and hospital emergency work, 
with the result that pus as a complication 
of traumatic surgery has all but disap- 
peared. The method of use is quite simple, 
hirst, a layer of single thickness gauze is 
spread over the injury, or tucked into all 
recesses of the wound if its severity dictates 
delayed suture. Next, generous masses of 
long liber cotton arc soaked with 98 per 
cent glycerin and placed in and completely 
covering tlie wound. An outside covering 


bedding from being soaked with glj'cerin 
and evoked wound discharge. When glj'- 
cerin packs are used within the abdomen, 
cotton is not considered safe, so gauz.e, 
which is less absorbent, or a special drain, 
is substituted. This type of dressing pro- 
motes freedom from tissue swelling and 
doubtless accounts for the comfort patients 
experience after even severe contusions 
and lacerations, and it unquestionably 
penults freer phagocytic and reparative 
function. 

Even when wounds arc seen after some 
delay, and infection has become estab- 
lished, glycerin packs may be expected 
to relieve lymphangitis, to prevent furun- 
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culosis — which has a tendency to develop tions must be conducted in areas difficult 
with most wet dressings — to control the to sterilize and to keep clean during heal- 
infection, and to change the pus discharge ing, wound infection may be prevented by 


ASOTTC PACKIflG 
OF OTEROS WITH 
GLTCERIN-DTE SOLOTIOti 
FOR HEHOSTASIS AND 
INSTITUTION OFDRAINfCE 
" UIHEN SAPRECTA 
INDICATES EVACUATION 
OF NECROTIC TISSUE 





A ler son catheter 

UNTH SEVERAL ADDITIONAL EYES 
IS INSERTED INTO THE OTEROS 
THE VASINA IS LOOSELY PACKED 
AND THE CATHETER FIXED TO THE 
TKIGK BY ADHESIVE . A HALF OUNCE, 
I OR noRE, OF GLYCERIN IS INJECTED 
EVERY THREE OR FOOR HOORS. 


Fig. 3. Above, a method of packing the uterus which pre- 
vents contamination of the gauze and facilitates intro- 
duction of the maximum amount of glycerin. Below, 
modified Remington-Hobbs method of using glycerin 
drainage in the septic uterus. A self-retaining catheter 
has proved to be more satisfactory than the style 
illustrated. 


to serum within a surprisingly short time. 
In frankly infected wounds of muscles, 
hypochlorite solution may at times be 
preferable to glycerin, but in fresh wounds, 
before deep penetration of infection — 
where Dakin’s solution maj’’ be harmful — 
prompt clean healing usually results from 
mechanical cleansing with carbon tetra- 
chloride and tincture of green soap, fol- 
lowed by a glycerin douche into the depths 
of the wound with a generous glycerin- 
soaked dressing and a day or two of delay 
in suturing. 

In a number of conditions, as in cases 
necessitating considerable blunt dissection, 
in cases with questionable constitutional 
adequacy of the patient, or when opera- 


pouring a jigger of glycerin into the 
wound and smearing it into all crevices 
before suturing. Hernias, scrotal and gyne- 
cologic plastics, sacrococcygeal dermoids, 
fractured patellas and other orthopedic 
operations benefit from such treatment. 
Particularly in vaginal operations, as for 
example the Mayo operation for cystocele, 
packing the vagina loosely with glycerin- 
soaked gauze through a Kelly proctoscope 
at the conclusion of the operation results 
in less fluid tension in the tissue planes, 
greater comfort, and a lower incidence of 
infection. 

We have treated a few cases of chronic 
osteomyelitis with a free flooding of 
glycerin, or glycerin with an antiseptic 
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dye, and our impression is that healing 
was more rapid than following other forms 
of treatment. 

In the cases of several extensive burns, 
which had developed infection and degrees 
of toxemia, and were unsuitable for treat- 
ment with tannic acid, prompt improve- 
ment resulted from the application of 
voluminous glycerin packs. The ideal 
treatment for extensive burns may possibly 
be found to be a combination of glycerin 
with a local anesthetic and a suitable 
antiseptic dye. We intend to give further 
study to this application of glycerin 
osmotherapy as case material is available. 

The Remlngton-Hobbs® glycerin treat- 
ment of uterine sepsis has not received the 
acceptance it merits. We have varied the 
original technique, in that the catheter 
once placed has been left undisturbed, and 
a half ounce of glycerin is injected every 
three or four hours. This procedure is a 
life-saving measure in apparently desperate 
cases, and we believe that while sul- 
fanilamide and osmotic drainage in con- 
junction are more effective in relieving 
postpartum infection than is either alone, 
yet osmotic drainage is the more essential. 
Temperature graphs covering periods dur- 
ing which one or the other or both were used 
furnish convincing evidence for this opinion. 

In cases of cancer, free drainage and 
osmotic dehydration of the wound seem 
indicated from studies in the pathologic 
physiology of malignancy. Cancer cells 
show a definite tendency to hydremia, 
according to Cramer,® and withstand 
deprivation of water less than do normal 
cells. Cancer wounds, inadequately drained, 
become edematous, with widened lym- 
phatic spaces and increased lymphatic 
tension, conditions which facilitate the 
permeation of cancer cells and the develop- 
ment of metastases. Osmotic drainage 
tends to reduce cancer cell hydremia, 
thereby weakening the cells, and, by reduc- 
ing edema and lymph tension, tends to 
decrease the incidence of metastases by 
lymphatic extension. It is also apparent 
that cancer cells not too deep in the open 


lymph channels, or cells squeezed into the 
xvound during operative manipulations, 
may be washed to the drainage tract by 



Fig. 4. Graph of temperature and periods of use of 
glyeerin drainage and a streptostatic drug in 
Case A. 

Summary of Case a. A para one, age 18, was 
admitted to the Owensboro-Daviess County 
Hospital March 20, 1939, with a history of an 
instrumental delivery March 3, i939» followed 
by chills, fever and sepsis which continued. She 
had marked pain and rigidity in the hypogas- 
trium, a temperature of i05°r., which rose to 
io6.6°f. four hours later; pulse 150. She was 
dehydrated from persistent vomiting. Treat- 
ment; Intravenous glucose, ncoprontosil injec- 
tions until the drug could be retained by mouth, 
and osmotic drainage by the modified Reming- 
ton-Hobbs method. Note the rise in temperature 
on interruption of glycerin drainage. 

the profuse flow of serum and be prevented 
from forming local recurrences. 

OSMOTIC DRAINAGE IN 
ABDOMINAL INFECTION 

In abdominal infections, under treat- 
ment with glycerin, there is usually a 
prompt shift of the temperature and pulse 
rates to a safe range. Considering the 
definite physiological indications, the sim- 
plicity and effectiveness of its use, it is 
strange that there does not seem to be a 
single reference in the available literature 
to the use of glycerin osmotherapy in the 
peritoneum. 

Since reactions of the normal peritoneum 
to the application of glycerin hardly corre- 
spond to the effects of glycerin on edema- 
tous serous tissues, experimental studies 
may have been misleading. It is also 
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true that disappointing results have uting to diffusion of the infection being 
followed attempts to use some other anti- controlled to some degree, less plastic exu- 
septics within the abdomen. The supe- date is formed to act as bacterial pablum, 



Fig. 5. Graph of temperature and periods of use of glycerin drainage and a strcptostatic drug in 
Case B. 

Summary of Case n. A para one, age 25, delivered out of the state, had septic symptoms for 
three weeks before returning to her Owensboro physician. Due to the development of an intoler- 
ance for sulfanilamide, which she had been receiving for three weeks, her physician instituted 
glycerin drainage. She had no other therapy except ferrous le.vtron. Note that drainage alone was 
quite effective in this case, but we do not recommend it be employed as the sole treatment in 
puerperal sepsis. Graphs of Cases a and n indicate that the use of a strcptostatic drug and glycerin 
drainage in conjunction are more effective than cither alone, but that drainage is the more 
essential. 


riority of glycerin over other agents is 
shown by Hertzler’s‘“ demonstration that 
bichloride of mercury and iodine in the 
peritoneum induce an exudate in which 
bacteria grow splendidly, and that when 
bacteria and these antiseptics are intro- 
duced within the abdomen simultaneously 
peritonitis is more apt to develop than 
when bacteria are introduced alone. Irrita- 
tion from these harsh antiseptics encourages 
bacteria more than the antiseptic power 
hinders their growth. 

In peritonitis the local increased tension 
favors spread of infection through radiat- 
ing lymph channels, the stagnant fluids 
promote bacterial growth as shown by 
Wegner,” and the plastic exudate acts as a 
culture medium for growth of organisms, 
the defensive efforts of the body forming 
hindrances to recovery. Glycerin assists in 
removing these handicaps by inducing fluid 
discharges which wash away some of the 
bacteria, by reducing Ijmiphatic tension to 
permit freer phagocytic action, and by re- 
moving stagnant fluids. Factors contrib- 


the duration of the infectious process is 
shortened, and consequent!}'- the number 
and density of permanent adhesions is re- 
duced, for as has been shown by Hertzler,” 
“When an infectious process is of long 
duration the induced adhesions may be- 
come permanent.” 

Periappendiceal abscess or other estab- 
lished abdominal infection requires some 
type of mechanical drain. The selection of 
a drainage material, as pointed out by 
Horsley, should take into consideration the 
biologic reaction of the tissues to the mate- 
rial. Rubber drains act well as conduits for 
inflammatory products, but provoke only 
slight lymphatic response. On the other 
hand dry gauze packs excite a pronounced 
flow of lymph but have the disadvantage of 
becoming firmly fixed in the wound by the 
coagulation of lymph between the meshes, 
so that an effort to remove the gauze before 
this fibrin has softened, results in tearing 
the delicate tissues of the wound, causing 
bleeding. Dry gauze is therefore far from 
the perfect drainage material. Such a per- 
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feet material Horsley defines as “one which, 
on the one hand, is a pronounced stimulus 
for the lymph to be poured out along the 


common bile duct. The free swabbing of 
glycerin over the soiled areas of the perito- 
neum seems to be a peritonitis prophylactic. 



Fig. 6. Peri-appcncliccal abscess. Inflammatory tension relieved by incision and osmotic drainage. 


drain, and, on the other hand would not be 
sufficiently attached to the raw surface of 
the wound to injure it.” Gauze thoroughly 
saturated with glycerin comes up to the 
specifications as an ideal drain since it 
promotes an even greater outpouring of 
lymph than does the dry gauze and does 
not adhere and cause bleeding when it is 
removed. For three years, whenever an 
abscess has been found in the lower abdo- 
men, we have used glycerin-soaked gauze 
as a drain, and the results have been so 
consistently favorable that we undertake 
treatment of a case with a ruptured appen- 
dix and diffusing peritonitis with the 
confident expectation that the patient will 
recover. 

To maintain a continuous profuse drain- 
age from the abdomen we have devised a 
special drain which consists of a Kehrer’s 
cigarette drain with a small catheter 
wrapped in its center so that glycerin may 
be injected down into the gauze within the 
abdomen. 

Recently we have broadened the indica- 
tions for intraperitoncal use of glycerin to 
include cases in which there has been acci- 
dental or unavoidable contamination of 
clean areas of the peritoneum, as when a 
gangrenous gall bladder spills, or when in- 
fected bile is smeared over the stomach and 
transverse colon during an operation on the 


The free flow from the peritoneum, which 
may be anticipated following glycerin stim- 
ulation, is indicated by Schrader’s'® having 
recovered 105 c.c. of fluid from the perito- 
neum of a 16,000 Gm. dog forty-five min- 
utes after injecting 25 c.c. of glycerin. Such 
copious discharge demands a mechanical 
drainage outlet and maintenance of the pa- 
tient’s water balance by hypodermoclysis 
or intravenous fluids. 

While a few cases of apparently estab- 
lished peritonitis, with extensive distribu- 
tion of fibrinous exudate, have recovered 
after pouring several ounces of glycerin into 
the abdomen and furnishing adequate 
drainage, no conclusion may be drawn un- 
less these obsen'ations are supported by 
more clinical checks or by favorable results 
from the use of glycerin in induced peritoni- 
tis of laboratory animals. Glycerin drainage 
is not yet advocated as a cure for diffuse 
peritonitis, nor is it indicated when com- 
plete closure is to be done, since an osmotic 
agent, without a drainage outlet, would 
increase the stagnant fluids within the 
abdomen. To establish immunit}' in the 
peritoneum when judgment dictates closure 
of the abdomen, it is preferable to use a 
preparation such as coli-bactragen, as ad- 
vocated by Steinberg.'’ The two procedures 
have difl'erent fields of application, though 
they apparently possess the same virtue of 
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rapidly evoking a phagocytic response from 
the body before the eighteen to twentj'-four 
hours needed for bacteria to multiply sufTi- 
cientlj' to produce recognizable peritonitis 
and soluble toxic substances. 

SUMMARY 

Several properties of glycerin contribute 
to its effectiveness as an accessory drainage 
agent in a variety of surgical conditions. 

1. Osmotic action bj^ reducing edema 
inhibits lymphatic extension of infection 
and increases the number of available 
phagocytes. 

2. Hygroscopic action cleans the wound 
by removing discharge. 

3. It is antiseptic to numerous path- 
ogenic organisms. 

4. Glycerin is relativel}'^ non-irritating 
and nontoxic to body cells. 

5. It reduces surface tension. 

6. It acts as solvent for a number of 
antiseptic dyes. 

7. It prevents drying of the wound. 

Glycerin is particularly suitable for use 

in infected or contaminated abdominal 
wounds since: 

1. It reduces toxic absorption by induc- 
ing profuse drainage from the peritoneum. 

2. It removes stagnant fluids and washes 
out wound debris. 


3. Glycerin soaked drains do not adhere ■ 
to endothelial tissue. 

4. It tends to decrease the number of 
permanent adhesions. 

5. It inhibits the development and diffu-' 
sion of peritonitis. 
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FACTORS INVOLVED IN THE PRODUCTION OF ADHESIVE 

PLASTER IRRITATION* 

Max Grolnick, m.d. 

BROOKLYN, NEW YORK 


T his investigation was undertaken to 
study the factors which cause adhe- 
sive plaster irritations. The writer will 
also attempt to define adhesive plaster der- 
matitis, a term which has been used loosely 
in the past.^ With the greater interest of the 
profession recently in the subject of allergic 
(contact) dermatitis, the designation al- 
lergic reaction has been carelessly applied 
to the manifestations of irritation of the 
skin occasionally caused by adhesive plas- 
ter. Furthermore, in recent months the 
manufacturer of one brand of adhesive plas- 
ter has made claims that his particular 
product is less irritating to the skin and pro- 
duces fewer allergic reactions than others. 
It was therefore felt that a comprehensive 
clinical study of this problem would help to 
clarify the ambiguity in terminology by 
pointing out the nonspecific factors in- 
volved as distinguished from the allergic or 
specific factors. ^ 

Several standard brands of adhesive plas- 
ter were employed under conditions sim- 
ulating clinical usage. By testing each 
subject by the patch test technique it was 
possible to determine the presence of any 
sensitivity of allergic type. These experi- 
ments were carried out during a period 
when the temperature ranged from 6o to 
89 degrees, and humidity from 25 to 100 
per cent (June 19 to July 9, 1939), circum- 
stances which placed the entire experiment 
under more severe conditions than are ordi- 
narily present when medical or surgical 
strappings arc applied. 

I'orty-cight adult subjects (twenty-four 
males and twenty-four females) received 
two separate clinical strappings (1) as for a 
rib fracture or pleurisy (Fig. 1) and (2) as 
for a lower back sprain. (Fig. 2.) Four 
standard brands of adhesive tape were 


chosen: Bauer and Black formula 87, Bay 
Adhesive, Johnson and Johnson “Z.O.” 
and Seamless Rubber. These are referred to 
as A, B, C, and D, but it shall not be stated 
in this communication which of the brands 
was designated by each of the four letters. 

All four specimens of adhesive plaster 
were used for the strappings in 3 inch width 
strips on each subject. A w'as applied, with 
considerable tension, to the chest poste- 
riorly beginning several inches from the 
spinal column on the right and continuing 
around to a few inches beyond the mid- 
sternal line on the right, thereby encircling 
over one half the circumference of the chest. 
B was applied in the same manner just 
below A. C extended across the lower back 
from the anterior superior spine on one side 
to the same location on the other, its upper 
edge being at the level of the crests of the 
iliac bones. D w'as applied just below C. At 
times overlapping of to i inch occurred 
between A and B, and C and D. In order 
that no one brand of adhesive should have 
any advantage by virtue of the position on 
the part of the body which it occupied, a 
series of formulae was worked out so that 
each brand occupied every position six 
times in both male and female groups. 

Patch tests with each brand of adhesive 
plaster were applied without tension to the 
lateral surfaces of each thigh in the form of 
strips zV) to 3 inches long, and i inch wide, 
one below the other and separated by to 
^4 inch. (Fig. 3.) They were arranged from 
above down in an order corresponding to 
the formula used for the clinical strappings. 

Volunteers for the above studies con- 
sisted of hospital employees engaged as 
laboratory technicians and helpers, order- 
lies, aides, clerks, porters, and secretaries. 
Each subject was required to retain the 
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strappings and corresponding patch tests, ism. No special preparation of the skin was 
which were to be kept dry, for a full week, required other than previous shaving off of 
and to report at indicated intervals for hair from the areas of skin to be used, and 



Fig. I. Anterior view, a, b, c and n represent 
four standard brands of adhesive plaster; 
A-B, strapping for rib fracture or pleurisy; 
c-D, strapping for lower back sprain. 

inspection. Each person was questioned as 
to age, occupation, personal and family 
history of atopic diseases, the occurrence of 
a contact dermatitis in the past, a history 
of prolonged contact with adhesive plaster 
and of known irritation by it. They were 
examined for color of the hair and its dis- 


Fig. 2 . Posterior view, a, b, c and d repre- 
sent four standard brands of adhesive 
plaster; a-u, strapping for rib fracture or 
pleurisy; c-D, strapping for lower back 
sprain. 

bathing on the morning when the adhesive 
plaster was to be applied. 

TABULATION OF REACTIONS 

The patch tests on the left thigh were 
removed forty-eight hours after applica- 



Fig. 3. Control patch tests on thighs with 
strips of adhesive plasters a, b, c and D. 

tribution at the sites used for adhesive 



Fig. 4. Subject No. 3, female, with fair 
skin. After removal of the seven-day strap- 
pings there was essentially no skin irrita- 
tion (TNV = 2 to 2.5). 


plaster application. The shade of the skin 
was noted, and the skin was stroked over 
the upper back to determine dermograph- 


tion, this interval being generally recog- 
nized as the longest desirable period of 
contact for the conventional test. An aller- 
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gic adhesive plaster dermatitis, if present, 
would most certainly be in evidence at this 
time. These sites were again inspected and 
read four and seven days after application. 
The remaining patch tests (right thigh), 
and all the strappings were removed seven 
days after the initial application, and read- 
ings taken. 

Prior to final removal of the strappings 
each subject was questioned as to whether 
he had suffered any discomfort such as 
itching, burning, pain, etc. Any evidence of 
irritation of the skin was recorded following 
removal of the adhesive plaster. Photo- 
graphs of the right thigh and of the back 
were taken in many instances, but only 
those which illustrate a particular point are 
presented. The sites of the thigh tests and 
of the chest and back strappings were in- 
spected two and four days after removal 
(nine and eleven day reading). In recording 
reactions, the writer, being unacquainted 
with the identity of the individual strips on 
each subject, called off his findings to a 
secretary, referring to the strips of adhe- 
sive from above down as patch i, 2, 3, 4, or 
strapping, i, 2, 3, 4. 

The presence of erythema was recorded 
as E±, -p, -}-•+•, or + depending on 
the degree of redness of the skin. Papules 
were designated by Pa±, -f, or 

+ + + . At times when papules were numer- 
ous, they were interspersed with pustules, 
noted as Pu + , -}- + , or -p. The 

number of pustules was always less than 
the papules, and was therefore included as 
part of the reading for the degree of papule 
production. Such findings as infiltration of 
the skin, vesiculation, and desquamation, 
which arc commonly present with a true 
contact (allergic) dermatitis, were not seen 
in a single instance. 

In order to simplify interpretation of the 
reactions and to eliminate the personal ele- 
ment in comparing the findings, the read- 
ings were recorded numerically. A single 
plus was given the value of 1 ; a plus- 
minus reading was graded 0.5, these evalu- 
ations applying alike to erythema, papules, 
or pustules. The letters NV were used to 


denote the numerical value oj irritation, 
e.g., NVE (for erj^thema) and NVPa (for 
Papules). adding together NVE and 
NVPa the total numerical value (TNV) for 
irritation was obtained. Thus it was possi- 
ble to compare adhesive plasters A, B, C, 
and D numerically in individual subjects or 
groups for the total amount of irritation 
produced by each. Personal interpreta- 
tions did not therefore enter into the final 
comparisons. 

Table i contains all the data; The first 
column indicates the number of the subject 
and the formula used in applying the four 
adhesive plasters. Atopy included related 
illnesses in the subject or his family. For 
past contact with adhesive plaster only 
those experiences were noted wherein adhe- 
sive plaster was used as a strapping over a 
fair-sized area of skin for at least five to 
seven days. The reactions produced by the 
four brands of adhesive plasters are re- 
corded in the respective columns A, B, C, 
and D. 

The two-day patch reading was obtained 
after removal of the patch from the left 
thigh (for purpose of detecting any true 
allergic dermatitis). Later readings of this 
site were not considered of sufficient impor- 
tance to warrant recording. At the bottom 
of this column (two-day patch) is recorded 
the TNV in the forty-eight subjects. The 
seven, nine, and eleven-day readings per- 
tain to the findings on the right thigh, and 
are unrelated to the two-day readings just 
mentioned. These values are to be com- 
pared with the seven, nine and eleven-day 
readings recorded under Strapping. The 
NVE and NVPa for each subject are re- 
corded in the adjoining column, while the 
sum total of these, or TNV for forty-eight 
subjects are indicated at the bottom of 
these columns. The TNV are again re- 
corded together at the extreme end of the 
table, so that the degrees of irritation in 
any subject or in the entire group of sub- 
jects can be compared. 

Table n presents a summary of the find- 
ings for the determination of differences in 
response to adhesive plaster application 
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TABLE II 

NUMHaiCAL VALUES (N.V.) OF IRRITATION PRODUCED BY FOUR BRANDS OF ADHESIVE PLASTER 
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between males and females. The amount of 
irritation in evidence at any one reading in 
any subject is indicated. In Table iii are 
compared the TNV of patch tests with the 
TNV of strappings for each adhesive in the 
entire group of forty-eight subjects. 


Table hi 

COMPARISON OF TNV 



1 

Patches 

Strappings 


24 

24 

48 

24 

24 

48 


Male 

Female 

Total 

Male 

Female 

Total 

i 

A i 

30.5 

21.5 

52.0 

1 12 

74.0 

186.0 

B 

33-5 

19.0 ! 

52.5 

i '3 

93-5 

206.5 

C 

330 

19-5 

52.5 

106 

76.0 

182.0 

D 

3.0 

19.3 

51-5 

109 

85.5 

194.5 


The TNV for strappings were as follows : 
A, 186.0; B, 206.5; 182.0; D, 194.5. It is 

obvious that the irritations produced by 
the brands of adhesive plaster varied very 
little. The highest TNV in any one subject, 
namely 8.5 for A, 10.5 for B, 8.0 for C, and 
10.5 for D occurred in a porter, age 31 (2, 
male. Table i). The lowest TNV, namely 
1 .0 for A, 1 .0 for B, o for C, and o for D was 
found in an aide, age 50 (4, female). 

The TNV for the 7-day patch tests were 
as follows: A 52.0; B, 52.5; C, 52.5; D, 51.5. 
There was essentially no difference in the 
final values. The TNV for the two-day 
patch tests (left thigh) were as follows: A, 
17*55 15*05 C, 12.5; D, 14.0. (Table i.) 

An attempt was made to correlate those 
facts obtained from the history or examina- 
tion of the subjects with the experimental 
results just noted. In regard to age, the 
males ranged from 19 to 64 years, most 
being between 20 and 35 years. The females 
ranged from 19 to 50 years, most of them 
between 20 and 30 years. Inasmuch as the 
subjects were mainly young adults, it was 
not possible to compare age groups. 

The female subjects showed smaller 
TNV than the males, c.g., the patches in 
the former varied from 19.0 to 31.5 while in 
the latter these values were 30.5 to 33..;. 
The TNV for the strappings in the female 
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group ranged from 74,0 to 93.5 while in the 
male subjects these readings varied from 

106.0 to 1 13.0. It seemed to the writer that 
the work done by the men, most of them 
porters and orderlies, was a factor in ex- 
plaining this difference in values. 

Twenty-five of the fortj'-eight subjects 
had had prolonged contact in the past with 
adhesive plaster, in strapping of ankle, 
back, chest, or laparotomy, etc. However, 
it was not possible to correlate these con- 
tacts with the results obtained in this 
study. For example, an elevator operator, 
20 years of age, who had had a clavicle 
strapping eight years before for a period of 
six weeks, an ankle strapping four years 
before for two weeks, and an appendectomy 
dressing one year before, gave TNV read- 
ings of 4.0 to 6.0, which are average readings 
for the entire group (10, male). However, 
the subject giving the highest TNV, 8.5 to 
10.5, had never previously' had any pro- 
longed contact with adhesive (2, male). 

There was no correlation with personal 
or family history of atopy. One subject 
(i I, male) with eczema of the ears in child- 
hood gave the fairly low TNV of 1.5 to 4.5. 
Four subjects with occasional hives, and 
three with a positive family history of al- 
lergy did not reveal any abnormal findings. 

In two subjects (22, male and 8, female) 
who had had poison ivy' the TNV were from 

2.0 to 3.5 and 3.5 to 5.0, respectively'. One 
subject (18, female) who had had a recur- 
ring dermatitis of various portions of the 
body for ten summers past, gave TNV of 

2.0 to 5.5. These were all average values. 

There was no correlation between the 
presence of plaster irritation and the color 
of the hair in the subject. Areas of skin 
covered by hair did not show more irrita- 
tion than did areas of skin without hair, 
though more subjective discomfort was at 
times present. 

It is commonly believed that the fairer 
the skin, the greater the adhesive plaster 
irritation. Seeliger^ pointed out that sub- 
jects with light skin and blond hair reacted 
most, while those with strongly pigmented 
skin and dark hair reacted least. The pres- 


ent study, however, did not give evidence 
of any general relationship between the 
shade of skin and degree of irritation. For 
example, a 21 year old subject with very 
fair skin and light red hair gave a TNV of 

2.0 to 2.5 (3, female. Fig. 4), while a 22 year 
old subject with black hair and a medium 
to dark shade skin gave TNV of 4.5 to 7.0 
(23,_ female. Fig. $a); also a 20 year old 
subject with black hair and dark skin had 
TNV of 5.5 to 8.5 (14, male). In fact, the 
strongest irritation was often found among 
the dark skinned. 

Each subject was tested for dermagraph- 
ism by stroking the skin between the scapu- 
lae with the edge of a tongue depressor. The 
degree of erythema ranged from + to 
-f -f--F. In general the ery'thema found on 
removal of the patch or strapping was 
either the same or slightly' greater in degree 
than that shown by the stroke test. Mini- 
mal amounts of whealing (U) were pro- 
duced in only four subjects, who did not as 
a group show more irritation than the 
others. The stroke reaction, moreover, bore 
no relation to the amount of itching or dis- 
comfort due to the strappings. 

Other findings not falling into the general 
headings just discussed are worth mention- 
ing. The height of skin reaction was present 
during the first twenty'-four hours after 
removal of the plaster, the irritation sub- 
siding rapidly' thereafter. Table ii shows 
that the TNV are less on the ninth than on 
the seventh day', and least on the eleventh 
day. In two instances, however, there was 
more irritation at some sites on the ninth 
than on the seventh day', the irritation sub- 
siding as usual thereafter (2 and 12, fe- 
male). In addition, where papules were 
numerous, pustules were usually' scattered 
among them (10, male). As a rule the pus- 
tules regressed within forty-eight hours of 
their appearance, becoming smaller in size. 
The strongest papulopustular eruptions 
seemed to occur in those individuals whose 
skin showed excessive oiliness, the presence 
of comedones, or evidence of old acne (9> 
14, and 20, male). 
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The marked difference in some subjects chest with relatively little discomfort. All 
between TNV for patch test and for strap- subjects, however, showed varying degrees 
pings is particularly striking where the irri- of reaction to the four brands of adhesive 



Fig. 5. A and n. Subject No. 23, female, with dark skin. Shows marked difTercncc in same subject in 
irritation following removal of seven-day strappings (TNV 4.5 to 7.0) and of seven-day patch tests 
(TNV = o). 


tation from the latter was the greatest. In 
subject 17, male, the TNV for patch test 
was 0 and for strapping 1.5 to 7.0, and in 
subject 23, female (Fig. 5 a and b), the 
values were 0 and 4.5 to 7, respectively. 

In many instances the adhesive plaster 
at the end of the seven day period of strap- 
ping showed a punctate mottling (Fig. 6), 
the dark spots corresponding to small plugs 
of fatty material which had been pulled 
away from the openings of the sebaceous 
glands of the skin by the sticky adhesive 
mass. This is an evidence that oily secrc- 
lions from the skin are retained under the 
adhesive plaster. 

DISCUSSION 

A forty -eight-hour patch test with speci- 
mens of four standard commercial brands 
of adhesive plaster on forty-eight normal 
male and female subjects was negative for 
a reaction signifying allergic dermatitis due 
to adhesive. In fact should any of these 
subjects have been specifically sensitive, a 
contact of twenty-four hours or less would 
have been more than adequate to elicit a 
typical reaction. These forty-eight subjects 
tolerated a 7-day strapping to the back and 


plaster used in the strappings. This irrita- 
tion lacked the clinical appearance of a~ 
specific dermatitis (papules, infiltration. 



Fig. 6. Punct.7tc mottling of .adhesive plaster pro- 
duced by oily secretions from sebaceous glands 
of skin. 


vesicles). Moreover it began to subside 
rapidly within twenty-four hours of re- 
moval of the plaster, in contrast to the in- 
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crease in intensity of reaction which occurs 
in a specific dermatitis. 

The difference between TNV of 51.5- 

52.5 for the seven day patch test and 182- 

206.5 for the clinical strappings can be 
explained by factors introduced when a 
large area of skin is covered and put under 
tension by a relatively impermeable foreign 
membrane: retention of sweat and oilj^ 
secretions of the skin; maceration by fric- 
tion; skin infection; chemical changes in 
the skin; trauma to skin capillaries, etc. 

While the subject of contact dermatitis 
in general cannot be discussed in any detail 
in this communication, it will suffice here to 
mention a few criteria for establishing a 
diagnosis of allergic dermatitis due to adhe- 
sive plaster. They are (a) the application of 
adhesive plaster for twenty-four hours or 
less, producing a reaction localized to the 
site of contact and characterized by intense 
erythema, edema of the skin, and tiny or 
larger vesicles; rarelj' the reaction may 
spread beyond the limits of contact; (6) 
during the first few days after the removal 
of the plaster, the reaction usually becomes 
more intensified; (c) typical specific reac- 
tions are obtained by patch test with the 
known excitants in plaster mass, namely 
resin and rubber, and possibly others; (d) 
a history is obtained in many instances of 
contact dermatitis in the past due to other 
excitants. There is a low incidence of this 
condition in the general population. These 
criteria must be considered before one can 
rightfully make a diagnosis of a specific (al- 
lergic) dermatitis due to adhesive plaster. 

In the present study not a single instance 
of specific dermatitis was encountered. 


Most subjects showed some degree of non- 
specific irritation. No one brand of adhesive 
plaster seemed to be more productive of 
irritation than any other brand. Thus it. 
was not possible to substantiate the claims 
of one manufacturer of adhesive plaster, 
either by actual test or by definition, that 
his product was less irritating and produced 
fewer allergic reactions than others. 

CONCLUSION 

The factors producing adhesive plaster 
irritation were studied by comparing in 
forty-eight subjects the effects on the skin 
of actual clinical strappings with the effects 
produced by patch test applications with 
the same adhesive plasters. Four standard 
commercial brands were used, (Bauer and 
Black formula 87, Bay, Johnson & Johnson 
“Z.O.,” and Seamless Rubber). Not a 
single instance of specific dermatitis was 
encountered. It was determined that there 
w'as verj’^ little difference in the degree of 
irritation produced bj’’ each of the four 
brands. It is apparent that a certain amount 
of nonspecific irritation by adhesive plaster 
cannot be avoided. The distinction between 
specific and nonspecific dermatitis due to 
adhesive plaster is pointed out. 
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THE USE OF NEOSYNEPHRIN HYDROCHLORIDE IN 
MAINTAINING BLOOD PRESSURE DURING SPINAL 

ANESTHESIA*! 

Homer I. Silvers, m.d., f.a.c.s. and Isaac E. Leonard, Jr., m.d. 

ATLANTIC CITY, NEW JERSEY 


O NE of the major problems in spinal 
anesthesia is the constantly falling 
blood pressure. Epinephrine and 
ephedrine, especially the latter, have been 
used to preserve its stability. Both are 
sympathomimetic drugs and raise the blood 
pressure primarily by a vasoconstriction. 
With therapeutic dosage they increase the 
efiiciency of the heart and cause an increase 
in the cardiac rate. The main objection 
to both during spinal anesthesia is their 
stimulating effect on the central nervous 
system. Epinephrine, particularly in moder- 
ately large doses, also increases the irrita- 
bility of the heart and predisposes it to 
various types of arhythmia. Ventricular 
fibrillation and pulmonary edema have 
been reported after its use,^® Ephedrine 
also stimulates the central nervous system 
and may produce palpitation, throbbing of 
the head and even a reversal of its original 
action." Lastly, epinephrine is not well 
suited because its action is of such short 
duration. 

Neosynephrin hydrochloride is a syn- 
thetic drug resembling epinephrine and 
ephedrine both structurally and pharmaco- 
logically. Figure i shows that the essential 
difference between epinephrine and neo- 
svnephrin is the additional hydroxyl group 
contained in the benzene ring of the former. 
This difference may account for the stabil- 
ity of neosynephrin hydrochloride, which 
may be sterilized by boiling. 

As would be expected from its close rela- 
tionship to epinephrine and ephedrine, 
neosynephrin also causes a rise in blood 
picssurc as effectively as ephedrine without 
stimulating the central nervous system and 
'Without a resulting tachycardia. On the 


contrary, neosynephrin, when injected sub- 
cutaneously in normal subjects produces a 
definite bradycardia, 

Brunner and de Takats,® in their series of 
163 cases of spinal anesthesia using neo- 
synephrin hydrochloride to stabilize blood 
pressure, found that no anxiet}^ or nervous- 
ness was produced. Also they observed that 
neosynephrin was just as effective as ephed- 
rine in raising or maintaining a falling blood 
pressure. The action of neosynephrin is 
manifest even after repeated doses. John- 
son® gave twenty-two injections of neosyn- 
ephrin in therapeutic dosage to a patient in 
postoperative shock and each time pro- 
duced a rise in blood pressure. The inters’-als 
between injections varied from twenty to 
twenty-five minutes. This patient went on 
to recovery. 


Table i 

Hemorrhoidectomy 9 

Colostomy . 9 

Rectal fistulcctom\ 8 

Herniorrhaphy 5 

E\pIoratory laparotomy 4 

Repair of colostomy 4 

Incision of rectal abscess 2 

Hemorrhoidectomy and fistulectomy 2 
Epididymectomy and orchidectomy . i 
Cystostomy ... . . i 

Abdominal perineal resection (cancer of 
rectum) ... i 

Perineal resection of rectum i 

Excision of an.tl ulcer i 

Excision of rectal polyp i 

Excision of pilonidal c\ st . i 


Johnson also states that the fatal dose of 
neosynephrin hydrochloride, as determined 
by intravenous injections in dogs, is about 
250 mg. per Kg. The fatal dose of ephedrine 
is roughly one-third and that of epinephrine 
one-forty-seventh of that amount.’ ® 


PriHrtoIopic Service, Atlantic Cit\ Ho<4nt.aI. 

Ucul before the Pnrctolopic Socictx , Gr.adintc Hospit.al, University of PennsvKnnia, December 13, 1939. 
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In our series of fifty cases of spinal anes- 
thesia using neosynephrin hydrochloride as 
a vasoconstrictor, we were impressed by 



Nfo^ynfplinn Ifydrocbfoncfr. 



Fig. 1. Demonstrating tlie similarity 
between neosynephrin, epinephrine 
and ephedrine hydrochlorides. As 
shown by tlieir structural formulae. 


the ready and repeated response of the 
blood pressure; the bradycardia and the 
lack of arhythmia ; and the absence of ner- 
vousness or anxiet}^ on the part of the pa- 
tient. The cases reported are mainly from 
the proctologic department, but several 
cases of serious illness from the surgical and 
urological departments are included. (Table 
I-) 

In the fifty cases there were seven post- 
operative deaths. One patient, 73 years of 
age, with a history of previous auricular 
fibrillation, died on the eighth postopera- 
tive day of acute cardiac decompensation. 
One died of coronary occlusion on the sev- 
enth postoperative day. Two patients died 
with .generalized peritonitis. Both had 
strangulated herniae for more than twenty- 
four hours before operation and one had a 
ruptured gangrenous appendix contained 
in the hernia sac. One patient with cancer 
of the colon died on the seventeenth post- 
operative day; at operation she was deemed 
beyond surgical aid and had been imme- 
diately closed up. Two patients died of 
peritonitis following operations for relief of 
intestinal obstruction. Both were markedly 
debilatated, anemic — poor operative risks, 
one because of cancer of the colon with ob- 
struction and widespread metastases, and 
the other because of lymphopathia vene- 


reum with necrosis and abscess formation 
extending up and including portions of the 
descending colon. 

In all of our cases we used neocaine and 
pontocaine for anesthesia, either singly or 
together. 

In 50 per cent of the cases the level of 
anesthesia extended to the umbilicus. In 
22 per cent the level extended to a point 
midway between the umbilicus and the 
costal margin, and in 28 per cent the level 
extended to the costal margin or higher. 

The minimum dosage in the series was 
60 mg. of neocaine dissolved in 2 c.c. of 
spinal fluid. The average dosage was 95 mg. 
of neocaine dissolved in 3.5 c.c. of spinal 
fluid, w'ith the maximum 75 mg. of neocaine 
and 17 mg. of pontocaine in 4 c.c. of spinal 
fluid. In ten cases neocaine and pontocaine 
were given together and in two cases ponto- 
caine was given alone. 

Preoperative medication consisted of 3.5 
gr. of sodium allurate the evening before 
the day of operation, repeated two to three 
hours before operation. One-half hour be- 
fore operation gr. of morphine sulfate 
and Kso gr- scopolamine hj'-drochloride 
were given. In the rectal cases, the scopol- 
amine was omitted. With this procedure, 
the patients were generally sleeping when 
brought to the operating room and seldom 
felt the spinal puncture or knew the opera- 
tion was in progress. 

The neosynephrin hydrochloride was 
mixed wdth i per cent novocaine and given 
subcutaneously and intramuscularly over 
the site chosen for the spinal puncture. One 
half c.c. of I per cent neosynephrin hydro- 
chloride was the initial dosage in all cases 
of this series. The administration of the 
spinal anesthesia followed in five to ten 
minutes. Blood pressure and pulse were 
taken when the patient reached the Boor, 
immediately^ after the spinal anesthesia 
had been given, and every five minutes 
thereafter. 

The average initial rise in blood pressure, 
approximately 20 points, occurred ten to 
fifteen minutes after the injection of the 
neosynephrin and lasted twenty-five to 
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thirty minutes. In one case the initial rise 
was 75 points. 

The average blood pressure was higher 


the increased stroke volume of the heart. 
It may also be a compensatory slowing due 
to stimulation of depressor filsers from the 
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Fig. 2. Demonstrating the maintenance of 
blood pressure above the preoperativc level 
during perineal resection of the rectum. 
Pontocain, 15 mg.; neocain, 75 mg. 


during the operation than the average nor- 
mal blood pressure preoperatively. In only 
ten cases was the neosynephrin repeated 
during the operation. For readministra- 
tion, c.c. of the i per cent solution was 
given. It was repeated once in seven cases, 
twice in two cases, and three times in one 
case. 

The pulse was slower in 56 per cent of the 
cases during operation than the average 
preoperatively. However, we feel that if we 
had attempted to maintain the blood pres- 
sure at a higher level bj^ more frequent in- 
jections of neosynephrin, the bradycardia 
^\ould have been more evident, since we 
noted that the bradycardia occurred as the 
blood pressure rose and tended to disappear 
as It fell. Tachycardia definitely did not 
occur. The average pulse rate was 79. 

‘-inns 01 1 1IT1 c\';i R 01 si’iNM anl'^tmisia ls.ing 
"'I M PliniN TO MAINTAIN 111 OOO I’lirsSL HI. 

Avtr.Tgc prcoper.itivc blood jircsRurc 126 
crapo Iilood prci'-urc during opcrii- 
tion 

Average preoperative puke Si 

Average puFe during oper.ilion 70 

^ he bradycardia has been explained in 
various wavs. Lorthan and Olivcrio^ state 
tlial ii is a compensatory reaction following 
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Fig. 3. Showing repeated response to neo- 
synephrin and bradycardia. During excision 
of upper portion of sigmoid and colostomy. 
Pontocain, 15 mg.; neocain, 75 mg. 


carotid sinus and the aortic arch. Brunner 
and de Takats® show an electrocardiogram 
of a patient whose heart rate dropped from 
58 to 40 following neosynephrin; simple 
bradycardia is evident. 

We feel that the compensatory mecha- 
nisms are not strong enough to produce 
such a marked lowering of the heart rate 
over a prolonged period. Also, a case is cited 
in which the bradycardia outlasted the rise 
in blood pressure by two hours. From our 
own observations we are inclined to believe 
that neosynephrin has a direct depressing 
action on the heart, perhaps similar to the 
action of quinldine. If this is so, then the 
rate of impulse formation in the sino-auric- 
ular node would be slowed and a simple 
bradycardia would result.® More work will 
have to be done before the etiology of the 
bradycardia can be explained. The action 
of neosynephrin on the refractory period 
and the conductivity in the bundle of His 
should throw some light on the subject. 

In the matter of central nerx'ous system 
stimulation, we noticed no untoward ef- 
fects. None of the patients complained of 
feeling anxious or nervous during or after 
the operation. Our preoperativc medica- 
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tions may have masked these symptoms if turned to the ward his blood pressure 
they were present, but it may be noted that dropped to 1 12 and then rose steadily until 
none complained of palpitation, throbbing three hours after operation, when it was 
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Fig. 4. Demonstrating stability of blood pres- 
sure with a heavy and liigli spinal. Pontocain, 
12 mg.; ncocain, ion mg. 
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Fig. 5. Showing inabilitj' of neosynephrm to 
raise blood pre.ssurc in presence of toxic shock. 


of the head or other symptoms produced 
by closely allied drugs, such as epinephrine 
or ephedrine. 

Figure 2 demonstrates the rise in blood 
pressure and the bradycardia. Neosyneph- 
rin hydrochloride was repeated three times, 
each dose being 34 c.c. of the i per cent 
solution. Each time a definite rise of blood 
pressure occurred, although the pulse re- 
mained fairly stable at the lowered rate 
achieved after the initial injection. In this 
patient a perineal resection of the rectum 
was performed under spinal anesthesia of 75 
mg. of neocaine and 15 mg. of pontocaine. 

In Figure 3 the blood pressure and pulse 
are shown during an operation for excision 
of a carcinoma of the sigmoid with colos- 
tomy. The patient was a 67 year old male 
considered only a fair operative risk. The 
level of anesthesia was above the costal 
margin. The anesthetic consisted of 15 mg. 
of pontocaine and 75 mg. of neocaine in 
4 c.c. of spinal fluid. The average blood 
pressure during the entire operation was 
higher than the preoperative pressure, al- 
though the neosynephrin was repeated only 
once. The bradycardia is also well demon- 
strated in this case. After this patient re- 


back to the original preoperative level. The 
pulse rate remained at 56 until two hours 
postoperative at which time it began to 
rise. 

Figure 4 shows the course of a patient 
w'ho had a cystostomy performed for the 
removal of bladder calculi. Only the initial 
injection of neosynephrin hydrochloride 
was given. The average blood pressure dur- 
ing the operation was louver than the origi- 
nal preoperative pressure by only three 
points. The maintenance and stability of 
the blood pressure is striking, in view of the 
fact that the patient received 100 mg. of 
neocaine and 12 mg, of pontocaine. Brady- 
cardia was exhibited in this case onfy after 
the original dose of neosymephrin. As soon 
as the blood pressure began to drop the 
pulse rose and remained high. 

Neosynephrin, as shown by Johnson, will 
not raise the blood pressure in cases where 
there is loss of blood volume b}^ hemorrhage 
or where a peritonitis exists. The latter 
condition he terms a type of toxic shock. 
He shows that the pressor effect is lacking 
when the fluid volume is low. It might 
appear from this that the action of neosyn- 
ephrin would be an excellent indicator of 
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pletely, so that the fluid level is flush with 
the margin of the incision. The alcohol is 
allowed to remain in situ for a few minutes 
and then is siphoned off by a suction 
apparatus. 

If the contents of the abdominal cavity 
are particularly foul and there is a large 
quantity of serofibrinous exudate, alcohol 
is alternately poured into the abdominal 
cavity and siphoned away until the return 
flow is clear. Apprehension over using this 
method should be negligible for there is 
little or no danger from the introduction of 
too much alcohol, and even when large 
quantities are used, no untoward results 
are to be expected. After the free alcohol 
has been siphoned out, abdominal protec- 
tive packs are so arranged that the entire 
area involved in the inflammatory appendi- 
ceal reaction is isolated as completely as 
possible, from the remainder of the abdomi- 
nal cavity. 

The appendix is then sought and is re- 
moved, since it is the focus of infection. 
Some surgeons lean to the conservative 
idea that in cases of peritonitis accompanj'- 
ing appendicitis, the appendix should be 
allowed to remain until a more favorable 
time for removal. This idea which at one 
time was universal is now generally dis- 
carded so that the majority of surgeons 
now believe that a ruptured appendix 
should be removed immediately, although 
some still hold that, in a small percentage 
of cases, conservative treatment and delay 
in operation offer the patient the best 
chance of recovery. If, the peritonitis is the 
result of a perforated viscus or other cause, 
ralher than of an inflamed appendix, the 
cause of the peritonitis is sought and 
criminated. 

During the course of the operation, the 
involved areas of the abdominal cavity 
exposed in the incision, arc repeatedly 
flushed with alcohol, but no excessive quan- 
tity of alcohol is permitted to remain for 
more than a few minutes in the peritoneal 
cavity. In less than five minutes from the 
time it has been poured into the cavity, all 
excess alcohol is removed by siphonage. 


We regard free drainage as a corollary 
and an essential measure in the treatment 
of suppurative peritonitis. It is always em- 
ployed through a widely open portal, and 
accessor}'^ drainage is provided, if necessary, 
through additional openings in the abdomi- 
nal wall. One is usually made through the 
lateral abdominal wall into the kidney 
fossa. Gravity drainage has been found 
beneficial. In some instances we have placed 
the patient in a ventral or right lateral 
position in order to facilitate dependent 
drainage. 

During the course of our work, we have 
made the following obserx'^ations : 

1. Cultures taken from the fluid exuding 
from the incision when the abdominal cav- 
itj' was opened in some cases was found to 
be free of organisms. In the same patient a 
culture taken from the wound discharge 
one or two days later usuall}’- showed B. 
coH. Negative cultures we think may be due 
to the fact that the specimen is taken from 
the supernatant fluid which extends be- 
yond the active margin of the peritonitis 
and, as a rule, is sterile, 

2. Drainage in every instance was 
thought to be beneficial. In cases where 
intra-abdominal alcohol lavage had been 
used, there was almost complete cessation 
of discharge from the drainage openings 
for the first few daj^s. Following this re- 
striction period there was a gradual return 
of drainage usually containing B. coli and 
of a foul odor. 

3. If, on dressing the wound, we find the 
discharges from the wound infected with 
B. coli, it is our custom to instill pure cul- 
tures of lactic acid B. or acidophilus bacilli 
into the infected cavity. In a few days, the 
quantity of the discharge is greatly re- 
duced, it becomes more fluid and acquires 
the sour odor of lactic acid. The colon 
bacilli when present rapidly disappear, but 
streptococci or the staphylococci, when 
present, apparently are not alTectcd. These 
are subsequently destroyed by the local 
instillation of 70 per cent ethyl alcohol. 

4. We have determined that alcohol can 
be absorbed from the peritoneal cavity. In 
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a few patients the absorption is so great 
that a mild degree of intoxication is in- 
duced. It is surprising to observe the happy 
and undisturbed state of mind of many 
alcohol lavaged patients, operated on under 
spinal anesthesia. This carefree attitude 
remained an enegma to us until chemical 
examination of the blood twenty minutes 
to three hours after alcohol lavage showed 
10 to as high as 52 mg. of alcohol per 100 
c.c. This amount was found after twenty 
minutes and, as a rule, decreased after two 
hours, increasing again at the three hour 
interval. We came to the conclusion that 
the primary increase was most probably 
due to a rapid immediate absorption of 
alcohol through the serosa of the peri- 
toneum; the decrease which followed the 
primary increase we thought was due to an 
increased elimination which teniporaril3' 
overbalanced the absorption of alcohol. 
The absorption during the second hour 
period, we thought, was slowed by a de- 
creased peritoneal absorption due to the 
paralj'^zing effect of the alcohol on the ves- 
sels of the serosa, as well as to the precipita- 
tion of a fibrinous albuminous deposit on 
the surface of the serosa. As this fibrinous 
material was dissolved, increased absorp- 
tion again occurred, with consequent in- 
crease in the alcohol content of the blood. 
This hypothetical explanation maj' not be 
correct, and in some instances the quanti- 
ties of alcohol in the blood did not corre- 
spond to the above formulations. 

5. Where alcohol was used the usual 
complications of suppurative peritonitis, 
such as gastromesenteric ileus, paralytic 
ileus, tympany, persistent vomiting and 
hiccoughing, seldom occurred, 

6. The beneficial effect of alcohol, we 
believe, is the result of the following factors: 

(a) Its action as a bactericide on the 
infecting causative organism or organisms. 
This was particularly noted in peritonitis 
due to B. coli and streptococci. 

(b) Reduction of the activity of bacterial 
organisms which survived the initial con- 
tact with the lavaging alcohol. There was a 
minimum of discharge from the wound or 


none at all for a few days after operation, 
a period which may coincide with that 
required for a new and more resistant gen- 
eration of bacterial organisms to develop. 

(c) Increase of resistance in this latent 
period, of all the tissues, and particularly 
those in the localized areas of infection, 
against the offending bacteria, to such a 
degree that in the contest of opposing forces 
the bacteria are destroy^ed. 

(d) During this interval of latent activ- 
ity', it may' be assumed that there is 
decreased absorption of toxins and poison- 
ous tissue products from the infected areas 
in the abdominal cavity. The alcohol has 
coagulated the albuminous content of the 
exudate which is spread as a nonpermeable 
fibrinous layer on the surface of the 
peritoneum. 

(e) At the same time a hy'peremia is in- 
duced in the surface layers of the peri- 
toneum, constituting an added protection 
to the underlying tissues. In some in- 
stances, the hy'peremic reaction of the 
peritoneum is so great that small petechial 
hemorrhages are seen under the serosal 
layer. 

(f) It has been suggested that inhibition 
of absorption of toxic products from the 
abdominal cavity may' be the result of an 
exosmosis which the alcohol may' cause. 
The restriction of immediate postopera- 
tive absorption from the abdominal cavity 
is indicated by' the increased absorption of 
alcohol in the third hour after intra-ab- 
dominal instillation. The beneficial sy's- 
temic effect of the counter action of toxic 
products in the circulation, is indicated by 
a rapid reduction in the pulse rate and drop 
in temperature. 

(g) The variable amount of alcohol ab- 
sorbed into the blood in different indi- 
viduals may' act as a mild blood antiseptic 
and be a source of energy for the destruc- 
tion of foreign proteins and other toxic sub- 
stances. With this object in view we have 
advocated, and have used with satisfying 
results, the intravenous introduction of 
alcohol in the treatment of severe hemo- 
lytic streptococcus septicemia. In some 
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cases the intravenous injection of alcohol 
in proper dilution (25 per cent in salt solu- 
tion) has been used as a supportive measure 
in acute suppurative peritonitis. 

(h) In extremely weak patients, alcohol, 
injected intravenously properly diluted 
with saline solution, not only has antiseptic 
value, but may also be of nutrient value 
because of its high caloric content. In fact, 
because of the ease by which it is oxidized, 
alcohol may be more advantageous than 
glucose. 

In reviewing hospital records for mortal- 
ity statistics in generalized diffuse peritoni- 
tis following appendicitis, certain diagnostic 
criteria must be observed. It is important 
that the diagnosis be correct. We based the 
diagnosis of acute spreading peritonitis 
principally upon local sj^mptoms and the 
general symptoms of peritonitis as usually 
defined. 

In one case the sudden acute pain in the 
right side or umbilical region was followed 
by vomiting, which gradually subsided, the 
pain veering from the center of the abdo- 
men to the lower right quadrant. The 
leucocyte and polymorphonuclear counts 
were high. The pain became worse and 
suddenly increased markedly. Vomiting 
recurred and shortly after this secondary 
exacerbation the abdomen was found very 
tense with release pressure tenderness 
marked. The leucocyte count was very 
high, the polymorphonuclear count usually 
Increased and the patient appeared to be 
very sick. The pulse was rapid and soon 
became thready. The vomitus gradually 
changed until it finally consisted of a foul 
material of bad odor. Deep pressure tender- 
ness on the abdominal wall caused the 
patient to assume a characteristic defensive 
position. He put his hand lightly on the 
abdomen and held the other raisecl to ward 
oil any possible contact with the abdomen. 
This sudden defense reaction is instantly 
brought into play if a motion is made to 
touch the abdominal wall. 

N\ e regarded the diagnosis of acute dif- 
fuse peritonitis as confirmed if, when the 
abdomen was opened, there was free turbid 


fluid in the abdominal cavity, with positive 
bacterial flora. The omentum was usually 
tucked high up in the abdomen or was free 
without any definite limiting adhesive at- 
tachment. In other words, no attempt or 
very slight attempt had been made by the 
omentum to wall off the extension of the 
inflammatory process in the appendiceal 
area. In a few cases where an appendiceal 
abscess had been present and had suddenly 
perforated into the peritoneal cavity, a 
very fulminating type of peritonitis was 
found. 

The results obtained by the use of alcohol 
have been computed by one ot us (Wm. R.) 
from the records of all patients suffering 
from localized peritonitis and generalized 
peritonitis resulting from appendicitis in 
St. Joseph’s Hospital. Forty-three cases oi 
localized and forty-nine cases of generalized 
suppurative peritonitis (total ninety-two) 
were studied. Forty-six cases were treated 
by 70 per cent alcoholic lavage of the ab- 
dominal cavity; the remaining forty-six 
cases (handled by other members of the 
surgical staff) were treated in the usual 
manner by wide incision of the abdominal 
wall and removal, if possible, of the dis- 
eased appendix. If this was not regarded as 
advantageous, the appendix was allowed to 
remain and was removed at a later opera- 
tion. The postoperative treatment in these 
cases was not markedl}'^ different from that 
used in the alcohol lavaged cases, except 
that in our personally treated cases we car- 
ried out frequent blood transfusions, gave 
large quantities of glucose intravenously, 
and make generous use of vascular stimu- 
lants and shock preventatives. 

Acute suppurative appendicitis, localized 
appendiceal abscess, and generalized sup- 
purative peritonitis were more prevalent in 
the age period of 10 to 40 years. The maxi- 
mum number occurred in the period be- 
tween 10 and 30 years. This definitely 
establishes, in our series, that serious ap- 
pendicitis is a disease of youth and young 
adult life. The great number in this period 
may be due to neglect, since many, falied 
to see a physician early. This neglect appar- 
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ently was the result of economic stringency 
and the necessity of carrying on their daily 
work to earn a living. Appendicitis has 
more complications and seems to be more 
severe and fatal in the young adult. 


Taijlc I 


Gencral- 
i/ccl DilTuse 
Peritonitis 

Num- 
ber of 
Cases 

Dc 

No. 

laiiis 

Per 

Cent 

Causes of Deatb 

1020-1933 

1 

46 

2 

1 

4 3 

1. Was moribund on 
entrance 

2. A generalized 
peritonitis \v a s 
induced postop- 
cralivefy by ill 
advised and too 
forcible removal 
of gauze packs 

m3'->939 

23 

2 

8 7 

1. Pneumonia (au- 
topsy) 

2. Postoperative 
shock (moribund) 



Alcohol Treated 

Non-alcohol 

Treated 

Time in hospital 
Highest postopera- 

22 04 days 

27 59 d.iys 

tive pulse rate 

I 12 

127 

Time elapsed before 

9 I days (1933- 

12 48 days 

normal tempera- 

1939) 

(>933-1939) 

ture 

0 s days (l()20- 

13 35 days 


1933) 

(1920-1933) 

Mortality 

1 23 cases (>933“ 

26 cases 


■939) 

('933- >939) 


2 deaths (8 69 

12 deaths 


per cent) 

(45 39 per 

cent) 


46 cases (1920- 

44 cases 


>933) 

(1920-1933) 


2 deaths (4.3 per 

22 deaths (50 


cent) 

Total — 69 cases 

4 deaths 
(5.79 per cent) 

cent) 


Males were more frequently affected 
than females in the ratio of 59 to 33. 

Of the ninety-two cases of peritonitis 
(localized and general) forty-three, or 47 
per cent, had localized peritonitis and 
forty-nine, or 33 per cent, had generalized 
peritonitis. 


The average delay in this series of cases 
was one to twenty-two days, with the aver- 
age time of operation about 4.23 days 
(101.52 hours) after the onset of the acute 
symptoms. The average period of delay 
before operation, in patients in whom alco- 
hol lavage was used was 4.77 days (112.8 
hours) ; in the patients in whom alcohol was 
not used, the average period between the 
onset of symptoms and operation was 3.69 
days (93.6 hours). 

Patients treated with intra-abdominal 
alcohol lavage recovered more quickly than 
did those in whom alcohol was not used. In 
the alcohol treated group the temperature 
dropped to normal an average of 9.1 days 
after operation, with the shortest period 
three days and the longest forty days (the 
latter in a case complicated by postopera- 
tive intestinal obstruction). The average of 
9. 1 days may be compared with an average 
of 12.48 days in cases not treated by alco- 
hol. The shortest time in which the tem- 
perature returned to normal in this series of 
cases was three days, the longest time was 
fifty-nine days. The average difference was 
3.38 days. This is an important factor, 
since the earlier drop in temperature en- 
hances the comfort and well-being of the 
patient, permits earlier recovery and more 
prompt discharge from the hospital. The 
pulse rate rose postoperatively, in the alco- 
hol treated cases, to an average of 112; it 
was 127 in the other series. This may indi- 
cate that patients treated with alcohol did 
not remain so toxic. The pulse rate was 
obviously not measurably accelerated by 
the use of alcohol. 

The average time of hospitalization was 
markedly less in the patients who were 
treated with alcohol, 22.04 days on the 
average, as compared to 27.59 days for 
those treated without alcohol, a difference 
of 5,5 days. The average length of hospital- 
ization in the combined series of cases was 
23.83 days. 

Abdominal cultures were taken in sixt}^- 
nine of the ninety-two cases (75 per cent). 
Single organism cultures were positive m 
fifty-four, or 75 per cent. Thirty-two of the 
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fifty-four positives were from Dr. Behan’s 
service; twenty-two were pure cultures of a 
single type of organism, twenty-one Gram- 
negative bacilli and one Gram-positive 
diplococci. Of the remaining twenty-two 
positive cultures, eleven were single organ- 
ism cultures, ten pure Gram-negative 
bacilli and one a staphylococcus. Of the 
thirty-three single organism cultures, 6i 
per cent of the total positive cultures, 
thirty-one (57 per cent) were pure cultures 
of Gram-negative bacilli. Twentj'-one of 
the remaining positive cultures contained 
two or more of the following organisms: 
streptococcus, staphylococcus. Gram-posi- 
tive and negative bacilli. Gram-positive 
diplocci. 

In the last series of forty-nine cases of 
generalized peritonitis in St. Joseph’s 
Hospital, twenty-three were treated with 
intra-abdominal alcohol lavage. Two 
deaths occurred, a mortality rate of 8.69 
per cent. One of these deaths occurred on 
the seventh day postoperatively and was 
due to pneumonia. Autopsy showed a typi- 
cal left lower lobe lobular pneumonia (type 
2). The abdomen was free of fluid, and only 
a small quantity of fibrin was present in the 
area from which the appendix had been 
removed. The second death was that of a 
small boy who had been sick for five days 
before entering the hospital. At the time of 
entrance, the abdomen was enormously 
distended. After removal of the appendix it 
was very dilhcult to reintroduce the intes- 
tine into the abdominal cavity. This was 
accomplished only after intestinal aspira- 
tion and the introduction of a catheter into 
the lumen of the bowel. We feel that this 
case was not properly treated and that the 
trauma and injury to the intestines caused 
the shock which, in spite of all our efforts, 
terminated the child’s life twelve hours 
later. 

In this period from 1920 to 1931 we had 
forty-two cases of generalized suppurative 
peritonitis resulting from appendicitis in 
winch treatment with alcohol was given. 
Only two deaths occurred in this series, 
making four fatalities in sixty-five cases of 


generalized suppurative peritonitis or a 
mortality of 6.15 per cent since 1920. Of 
twenty-six similar cases in the same hospi- 
tal not treated with alcohol, twelve died, a 
mortality rate of 45.39 per cent. 

Reed and associates reported a rate of 
33.9 per cent in this type of case; Hawk and 
Woodhouse had a 60 per cent mortality. 
King reports eighteen deaths (15.5 per 
cent) in 1 16 cases of all types of peritonitis 
complicating appendicitis and 52.9 per cent 
in diffuse spreading peritonitis. Ruddel, 
Sicks and Loomis had a mortality in diffuse 
peritonitis of 30 per cent. LeGrand Guerr}’ 
treated 123 cases of spreading peritonitis 
by deferred operation, with two deaths, a 
mortality of 1.6 per cent. At the same time 
eighty-five cases of diffuse peritonitis in 
immediate operation was done showed 
seven deaths, or a mortality of 8.2 per cent. 
In 1932, ninety-three cases of diffuse peri- 
tonitis were operated on immediately, with 
ten deaths, a 10.7 per cent mortalitj^ while 
128 cases of diffuse peritonitis treated by 
deferred operation showed two deaths, or a 
mortality of 1.5 per cent. Hamilton Bailey 
also reported a ver}' low mortality (1.6 per 
cent) in the deferred operation cases. Sworn 
and Fitzgibbon (1939) from the St. Thomas 
Hospital, London, report a 19 per cent 
mortality in 231 cases of ruptured appen- 
dicitis with peritonitis. Reed and his asso- 
ciates (1936) had 33.9 per cent mortality in 
ruptured appendicitis with generalized peri- 
tonitis. We had no fatalities in perforated 
appendicitis with localized peritonitis, as 
compared to a 6.30 per cent mortality 
reported by Hawk and Woodhouse. 

We found that the death rate was higher 
in males than in the females. This is in 
accordance with the frequency of the occur- 
rence of the disease; although acute suppu- 
rative appendicitis was found to be more 
frequent in females. 

Patients in the decade between 20 and 
30 years of age suffered the smallest num- 
ber ol deaths. The greatest proportional 
mortality occurred in the 50-60 year pe- 
riod; this, according to our statistics, was 
found to be the most dangerous decade of 
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all, with the exception of the extreme old 
age groups. 

CONCLUSIONS 

1 . Acute appendicitis is definitely a dis- 
ease of the young, especially those in the 
third and fourth decades. 

2. Males are more frequently affected 
by serious acute appendicitis than are 
females. 

3. There usually is a dangerous delay, 
which in our series averaged about loi 
hours, from the time of the onset of 
the symptoms of acute appendicitis until 
operation. 

4. In 33 per cent of the general peritoni- 
tis cases laxatives had been given prior to 
operation. These were the most serious 
cases. Bowers found that a laxative given to 
patients with appendicitis complicated by 
peritonitis reduced the chances of recovery 
to one in seven. 

5. In suppurative peritoneal involve- 
ment, the abdominal cavity is lavaged with 
70 per cent alcohol at the time of operation, 
and the temperature falls to normal in 
about 9.1 da3’’s as compared to 12.48 days 
when alcohol is not used. 

6. Alcohol lavage has no noticeable ef- 
fect upon the pulse rate. 

7. The use of alcohol lavage cuts down 
the length of hospitalization markedly (5.5 
days). 


8. The death rate in the series of gen- 
eralized peritonitis treated with alcohol 
was 8.69 as compared to 45.39 per cent in 
the cases not treated with alcohol. We 
had no deaths in 'our cases of localized 
peritonitis. The deaths in the generalized 
peritonitis were not due to the peritonitis 
but to complications. 

9. The prognosis is much better in pa- 
tients in whom the culture from the intra- 
abdominal exudate shows a pure strain of 
organism than it is in those in whom such 
culture shows the presence of more than 
one organism. 

1 0. The mortality rate was higher among 
males than among females. 

1 1. The lowest group mortality occurred 
in the age group 20 to 30 years and the 
greatest in the sixth decade. 
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as the first. The patient was discliarged home in 
good general condition with a well-functioning 
colostomy. 


point of obstruction could be felt through the 
rectal wall at the tip of the finger. The barium 
was removed, and then barium was introduced 



Fig. I. December 31, 1935. Previous to first operation. 
Barium enema. Partial obstruction to the flow of barium 
at tlie junction of the rectum and sigmoid witli the 
suggestion of a tumor in this location. 


The patient knew that she did not have a 
cancer, and since her colostomy was trouble- 
some, she was anxious to have it closed, if 
possible. Proctoscopy was done both through 
the rectum and through the colostomy, and in 
both cases the proctoscope came up against 
rectal wall as it looped upon itself. During a 
period of a month or so several fecal impactions 
occurred in the rectum and had to be removed 
digitally, causing considerable distress. This, of 
course, proved that there was some fecal ma- 
terial getting through the obstructed area. 
Barium .v-rays of the rectosigmoid segment 
were taken with the barium passed through the 
colostomy. There was delay, but without defi- 
nite obstruction in the lower sigmoid and a 
complete obstruction just above the rectal 
ampulla and to the left of the midline, beyond 
which the barium could not be forced. This 


through the rectum and found to flow without 
delay through the obstruction up the sigmoid 
and out the colostomy. These findings con- 
firmed the idea of an S-shaped loop of lower 
sigmoid and upper rectum adherent in the 
pelvis with a ball-valve type of obstruction. 

Operation was done on July 23, 1936, 
through another lower midline incision. The 
condition was verified. The lower sigmoid and 
upper rectum were firmly bound down in this 
S-shaped manner to the posterior aspect of 
both tubes and ovaries and the uterus. As far 
as could be made out these organs were normal. 
The adhesions did not give the impression of 
being the result of a previous salpingitis with 
pelvic peritonitis, although this was possibly 
the etiology. There were no diverticula in the 
sigmoid, and there was no tumor. The ad- 
hesions were separated and the peritoneum in 
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Fig. 2. July i6, 1936. Previous to third opera- Fig. 3. July 21, 1936. Previous to third opera- 
tion. Barium through tube in colostomy. tion. Barium enema. There is delay to the 

There is a tube in the rectum also. Appar- flow of barium in the upper rectum. The 

ently complete obstruction in the rectum barium did, however, slowly flow into the 

to the downward flow of barium. sigmoid and out through the colostomy. 



Fig. 4. Diagram of pathology found at third 
operation. There is an s-shaped loop of 
rectosigmoid bound down in the cul-de-sac 
by adhesions. This caused a ball-valve type 
of obstruction with almost complete inter- 
ference to passage from above downward 
but only moderate from below upward. 


Fig. 5. Diagram of procedure at third opera- 
tion. The adhesions have been broken up and 
the rectosigmoid straightened out. A large 
rubber tube has been inserted from the ree- 
tum upward and out the colostomy, and the 
sigmoid has been pleated up into the left 
lower quadrant with sutures. 


ME 

ETBRARY, 


:0LLE(-: 

•lATPU: 



Eckerson — Subacute Obstruction 


October, 1940 


1 02 Amcrienn Journal of Surgery 


the depth of the cul-de-sae opened. A hand 
was then placed down into the hollow of the 
saerum as far as the coccyx, and by thorough 


The patient had a smooth, uneventful con- 
valescence. The hard rubber tube was removed 
on the sev'enth postoperative day. Following 



Fig. 6. Barium enema two years after last operation (clo- 
sure of colostomy). There is no obstruction, and except 
for a somewhat redundant loop of rectosigmoid the bowel 
is quite straight. A small remaining spur at the site of the 
closed colostomy is evident. 


dissection it was possible to straighten out 
the sigmoid and rectum completely. Several 
attempts were made bj^ an assistant to pass a 
half-inch rubber tube through the eolostomy 
down into the rectum and several more to pass 
it from the rectum up. A final attempt through 
the rectum was successful, and the two ends 
of the tube were brought out through the 
colostomy and rectum respectively. The sig- 
moid was then pleated up along the tube and 
the pleated portion sutured to the lateral 
peritoneum in the left lower abdominal quad- 
rant. Two large rubber dam drains were placed 
down alongside the rectum on each side of it 
and brought out in the lower angle of the 
wound. With the abdomen still open a Mikulicz 
clamp was applied by an assistant to the 
colostomy spur and guided from inside the ab- 
domen, since no true spur had been constructed. 


its removal it was found that it was easily 
possible to pass water through the rectal 
segment from above downward as well as from 
below upward. There was practical!}' no drain- 
age from the wound, and the drains were 
removed on the eighth day. The patient was 
discharged in good general condition. 

It was found that the spur had not been well 
cut down, and, consequently, Ochsner clamps 
were applied to it on two successive occasions, 
August 16 and October ii, under evipal 
anesthesia. Each time that these clamps were 
applied the patient had a great deal of pam 
with vomiting and distention for a day or so, 
but her subsequent course showed no evid^ce 
of injury to any other loop of intestine. The 
considerable time that was left between 
applications of clamps was necessary because 
of the marked edema of the spur which devel- 
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oped each time. During this time catheters 
were readily passed through the rectosigmoid 
segment from above and below, and it was 
kept well open, although the patient’s bowels 
did not move by rectum even after the last 
time that the clamps were applied. 

On December 3, 1936, an extraperitoneal 
subfascial closure of the colostomj^ was done 
after applying two large Ochsner clamps to the 
depth of the spur in V fashion, cutting out the 
intervening tissue with the actual cautery, and 
then removing the clamps. 

Following operation the patient became 
markedly distended and had abdominal cramps 
with nausea and vomiting. On the night of the 
third postoperative day she suddenly passed 
a large amount of gas bj'’ rectum and was 


immediately relieved. Cramps and distention 
bothered her slightly until the seventh day, 
but from then on her bowels moved normally 
by rectum with mineral oil and milk of mag- 
nesia. Moderate infection developed in the 
wound, and there was slight fecal drainage for 
a few days only. She was discharged from the 
hospital on the seventeenth postoperative day 
with her abdominal wound practically healed. 

In the two years since the last operation, the 
patient remained perfectly well. She gained 
35 pounds in weight, and her bowels moved 
normally by rectum with the help of small 
amounts of mineral oil and milk of magnesia. 
All the abdominal wounds healed well and in 
spite of some weakness in the thrice-opened 
lower midline incision, there is no actual hernia. 




There may be some tenderness along the veins in acute or subacute 
phlebitis. One may find more or less tenderness along the arteries in 
periarteritis nodosa. 

From — “Peripheral Vascular Diseases” by Kramer (Blakiston). 



VOLVULUS OF THE STOMACH 

Marcell E. Gabor, m.d. 

MILWAUKEE, WISCONSIN 

V olvulus is a rather unusual type collapse, and other signs of high intestinal 
of displacement of the stomach wall, obstruction. The diagnosis is often difficult, 
Congenital anomalies of the stomach and may be confused with ruptured viscus, 
are rare, hypertrophic pyloric stenosis in acute pancreatitis, a cardiac catastrophe, or 
infancy being the most frequent abnor- mesenteric thrombosis. Preceding gas- 
mality. Diaphragmatic hernia ranges next trie symptoms are lacking, although 
in occurrence. Partial or complete situs ptosis is usually present. Many authors be- 
inversus seldom gives rise to complaints, lieve that a concommitant lesion, especially 
The stomach may be incarcerated in an ulcer of the stomach, is the factor responsi- 
abdominal hernia, or more often, a small ble. An e.xample of this is the hour-glass 
portion may be occluded within an epi- stomach, when the distal portion “gives 
gastric hernia, causing great pain. Intus- away” and undergoes' a complete rotation, 
susception following gastroenterostomy and More often, however, adhesions to the 
consisting of telescoping of the jejunal pancreas or penetrations into the adjoining 
stoma into the stomach has also been re- organs may furnish the anchorage around 
ported. Recently phrenicotomies have been which the rotation takes place. 
thought to lead to displacement and func- The volvulus may be total or partial, 
tional derangement of the upper portion of Total volvulus represents a rotation around 
the stomach, a view promulgated especially an axis of i8o degrees, so that the greater 
by French authors. A lengthening of the curvature is approximated to the dia- 
mesentery seems to be the causative agent phragm, and the posterior wall is facing 
in such cases. the anterior abdominal wall. The twisting 

Volvulus is a twist of an organ around takes place usually from right to left around 

an axis. It represents a rotation brought on a vertical axis. (Figs, i and 2.) A rolling 
chiefly by extrinsic factors. Congenital from the anterior to the posterior aspects 
elongation of the ligamentary apparatus of occurs around a transverse axis, a less fre- 
the stomach is essential in producing this quent type of rotation. (Figs. 3 and 4.) 
type of displacement. Another prerequisite The adjoining organs, especially the spleen 
appears to be a short based pedicle around and the transverse colon, are frequently 
which rotation may take place. Various involved. 

factors which favor such twisting and ro- A traction on the esophagus may obliter- 
tating movements include a change of ate the cardiac orifice, and no stomach tube 
intraluminal pressure.® Any Increase of can be passed. Due to the kinking of the 
the latter accentuates motility, and in lesser curvature> two isolated sacs, the car- 
stomachs with a sufficient amplitude of diac and the pyloric portions of the stom- 
peristaltic play, it may cause angulation ach are found. The right colon may 
and kinking. Such torsion may finally become displaced because of a twisting and 
culminate in an actual twisting of the whole shortening of its mesentery. A contra cte 
viscus.^ mesocolon produces a derangement in the 

Cases of volvulus of the stomach are colonic passage in the right half. This may 
quite rare, about seventy-five having been render reduction very hazardous at 
reported in all. Acute volvulus is a surgical problem. T e 

The picture in acute volvulus consists of onset is sudden, with pains, vomiting, ma- 
marked distention, vomiting, peripheral bility to swallow and marked distention, 

104 
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with peripheral collapse. Unless surgery is sions may be found, including gastric ulcers 
instituted, the outcome is always fatal. In with penetration, hour-glass contraction, 
partial volvulus the findings are less char- and severe perigastritis. Internal herniae. 



Fig. 2. Rotation around the transverse axis. (After Kocher.) 

Fig. 3. Rotation around the longitudinal axis. (After Kocher.) 

Fig. 4. Rotation around the transverse and long axis as in case reported. 



Fig. 5. X-ray shows a “tipped over” stomach. Cardia at the level of the 
pylorus. Large penetrating ulcer, u, on the lesser curx’ature. The greater 
curvature is situated above the lesser curvature, and is approximated to the 
anterior abdominal wall. 


acteristic. Long-standing digestive disturb- 
ances, vague in character, may obscure the 
underlying pathology. Usually, there is 
ptosis, with accompanying laxity of the 
mesenteric attachment. Other gastric le- 


due especially to congenital slits in the 
mesocolon, and duodenum mobile range 
n&xt in frequency. The exciting cause is the 
vigorous peristalsis most commonly pro- 
duced by overfilling of the stomach. 
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Diagnosis is difficult, and only x-ray 
examination enables one to evaluate the 
confusing pathology. Treatment in the 
acute total volvulus presenting high intesti- 
nal obstruction is surgical, consisting of 
reduction of the volvulus and gastropexy 
in order to prevent recurrences. The reduc- 
tion is not complete until the coronary 
vessels are in their normal anatomic rela- 
tion. Mortality is about 6o per cent. In the 
partial, intermittent t3^pe of volvulus, 
medical management often suffices if no 
coexistent lesion is noted. Whenever in- 
trinsic gastric pathology complicates the 
picture, gastroenterostomy is necessar3\ 

CASE REPORT 

A. F., 70 3'ear old female, reported in Sep- 
tember, 1938, stomach complaints of ten 3'ears’ 
duration. Pains had occurred two hours fol- 
lowing meals and at night and were relieved 
b}^ food and alkali. A^-ra}' examination in 1928 
disclosed ulceration of the stomach that 
responded well to medical management. A few 
years later, she suffered recurrences and 
periodical exacerbations. She did not lose any 
appreciable amount of weight, but had stabbing 
pains in the epigastrium, associated with 
nausea. 

Stomach anabasis showed the presence of 
free HQ with hypoacid readings. 

The .v-ray examination was highly illuminat- 
ing. The cardia occupied the level oj the pylorus. 
The air chamber was also in this unusually low 
position. The lesser curvature was situated 
above the greater curvature, and the cardia 
had become approximated to the pylorus. At 
about the midportion of the lesser curvature, 
a smooth-walled crater the size of an English 
walnut was seen. (Fig. 5.) The outlines of the 
remaining portions of the stomach were normal. 
The colon, gall-bladder, etc., failed to reveal 
signs of organic pathology. 

This observation, confusing at first, led one 
to believe that the stomach had rotated 
almost 180 degrees around its imaginary trans- 
verse axis. 

A diagnosis of chronic volvulus of the stom- 
ach with penetrating ulcer on the lesser curva- 
ture was made. The patient received the 
customary medical management without relief. 
She suffered a great deal of pain, necessitating 
opiates, and, about six weeks later, vomited 


a copious amount ‘of blood. Several trans- 
fusions were necessary to restore her blood 
volume. In view of the fact that a repeated 
hemorrhage was threatened, (poor quality of 
pulse, arteriosclerotic, friable blood vessels) 
and that her severe gastric pains persisted, 
laparotom}^ seemed advisable. 

A rotated stomach with an exceptionally 
long mesenteric attachment was found. The 
cardia occupied the level of the pylorus, pulling 
the distal portion of the esophagus downward. 
There was a penetrating ulcer at about the 
midportion of the lesser curvature with dense 
adhesions to the pancreas. It evidently served 
as the fulcrum around which the stomach 
performed its unusual excursion and rotation. 
Because of the contracted and shortened 
mesocolon, an anterior antecolie short-circuit- 
ing gastroenteroanastomosis was done. The 
postoperative course was uneventful, and the 
patient has been relieved of practically all her 
digestive complaints. 

SUMMARY 

Chronic volvulus of the stomach is^ of 
rare occurrence. Factors inducing this lesion 
are chiefl3% visceroptosis, abnormally long 
mesenteric attachment, and other congenital 
malformations of the suspensor3' apparatus. 
The acute type of chronic volvulus needs 
immediate surgical interference consisting 
of a reduction and pexy. The chronic t3^pe 
is often intermittent, reversible, and at 
times, ma3'^ be approached medically. How- 
ever, if a concomitant lesion is found re- 
sponsible, surgery is necessar3^ 

A case of chronic volvulus of the stomach 
is presented. A huge penetrating ulcer on 
the lesser curvature with subsequent com- 
plications necessitated surgical interference. 
An anterior antecolie gastroenterostomy 
Avas successfully performed. 

REFERENCES 

1. Aschner, B. Zur Frage d. chron. interniitticr. 

iMagenvolvuIus. Klin. Webnsebr., 2: 1283, i933- 

2. Buchanan, J. Volvulus of the stomach. Bnl. J- 

Surg., 6 g: 99, 1930. 

3. Friedrich, V. L. Em Fall von chron. Mage" 

volvulus. Deutsche Ztscbr . J . Ciir., 185, 19^ 

4. Friedrich, V. L. Chron. intermittier 1 agen 

volvulus. Klin. Webnsebr., Oct. 14, i933- 



New Series Vol. L, No. x 


Gabor — Volvulus of Stomach American Journal of Surgery 10^ 


5. V. Haberer, H. Volvulus des Magens in einem 

Falle von Magencarcinom. Deutsche Ztschr. f. 
Cbir., 1 15: 497, 1912. 

6. Hermes, • O. Volvulus des Pylorusteiles eines 

Sanduhrmagens. Deutsche Ztschr. J. Chir., 95, 
1908. 

7. Kocher, T. Ein Fall von Magenvolvulus. Deutsche 

Ztschr. J. Chir., 59: 128, 1914. 

8. Melchior, E. Beitrage z. chir. Duodenalpath., 

Duod. liberum. Arch. J. Chir., 198: 18, 1926. 

9. Payer, A. Volvulus ventriculi u. die Axendrehung 

d. Magens. Mitt. a. d. Grenzgeb. d. Med. u. Chir., 
20: 686, 1909. 


10. PiNCus, J. Zur Klin. d. partiellen chron. gastro- 

duodenaler Torsion. Arch. J. Verdauungskrankb., 
60, Aug., 1937. 

11. Rheinecke, j. Magenvolvulus bei Sanduhrmagen. 

Deutsche Ztschr. f. Chir., 119, 1913. 

12. Rehfuss, M. E. The Diagnosis and Treatment of 

Diseases of the Stomach, p. 779. Philadelphia, 
1927. W. B. Saunders Co. 

13. Thorek, j. a. Volvulus formations of the stomach. 

J. A. M. A., 81: 636, 1923. 

14. Weeder, S. D. Torsion and volvulus of the 

stomach with diaphragmatic hernia. Ann. Surg., 
102: 382, 1935. 


The symptoms of duodenitis (or “ulcer duodenitis”) are very similar 
to those of duodenal ulcer; and many patients suffering from it are oper- 
ated on in the belief that they are suffering from duodenal ulcer. However, 
on the basis of this “ulcer duodenitis” a definite duodenal ulcer may sub- 
sequently develop. 

From — “Surgery of the Alimentary Tract” by Devine (Williams & 
Wilkins). 



DIVERTICULITIS OF THE CECUM 

C. M. Burgess, m.d. 

The Clinic 

HONOLULU, HAWAII 


M ultiple diverticulitis of the left 
side of the large bowel is a more or 
less common condition. According 
to a report published by W. J. Mayo‘ in 
1930, it occurred in 5.7 per cent of 31,838 
colon examinations carried out in the Mayo 
Clinic from 1924 to 1930, Thirty per cent of 
these cases had the disease in its recognized 
clinical form. 

Diverticulitis of the right side of the large 
bowel is a rare disease, and most unusual 
when confined to the cecum alone. Gases of 
solitary diverticulitis of the cecum have 
been reported, but a survey of the literature 
by Bennett-Jones* in 1937 revealed only 
seventeen such cases. He reports three new 
cases. 

Nowhere in the available literature was 
there an account of diverticulitis of the 
cecum associated with diverticulosis of the 
right half of the colon, so the occurrence of 
five such cases at The Clinic in the past ten 
years was felt of such interest as to justify 
reporting. Three of these cases were seen in 
the last year. 

There are two types of diverticula, the 
true and the false. True diverticula are ab- 
normal pouches that have their walls made 
up of the same structures as the organ in- 
volved. This type is best illustrated by 
Meckel’s diverticulum. Most diverticula of 
the large bowel are of the false variety — 
that is, one or more layers of the normal 
bowel wall are absent. Many authorities 
claim that only the Meckel’s diverticulum 
is a true congenital diverticulum, while all 
others are false or acquired. Leonardo,® 
however, in 1930 reported a solitary diver- 
ticulum of the cecum that had circular 
muscle fibers present in part of its wall. 
With reference to the large bowel alone 
and to the cecum in particular, we may 
safely state that the great majority of the 


diverticula present are of the false or ac- 
quired variety. These are further divided 
into the primary and secondary types. The 
primary type is thought to be very rare, as 
pointed out by Bennett-Jones. The second- 
ary types are also unusual, but as noted by 
Greensfelder and Hiller,’’ may not be so 
rare as previously supposed. 

The etiology of these secondary diver- 
ticula is well known. They arise as a result 
of some operative procedure in the right 
lower quadrant. The etiology of the pri- 
mary^ quite obscure. The epi- 

ploic appendages, the piercing of the bowel 
wall by blood vessels, loss of fat and changes 
in intra -abdominal tension may play a part, 
but, as pointed out by Greensfelder and 
Hiller, do not satisfactorily explain all cases. 
They offer another possible etiologic factor, 
the retention of some residual form of the 
appendix. Leonardo’s case would tend to 
support this theory. The fact remains that 
the diverticula are simply outpouchings 
or herniations in the wall of the bowel, and 
their presence is due to the failure of that 
portion of the wall to retain its normal 
contour. 

The diagnosis of diverticulitis of the ce- 
cum is usually made at the time of opera- 
tion. Except for a slightly milder and more 
prolonged course in the case of diverticulitis 
it cannot be differentiated from appendicitis. 
There is less tendenc}^ towards vomit- 
ing, but the laboratory and physical find- 
ings are the same. As pointed out by Cooke 
it is just another of the conditions with 
which a surgeon must be able to cope after 
he has made the diagnosis of appendicitis. 

The treatment of diverticulitis of the 
cecum varies according to the condition 
found at operation. Several of the cases 
reported have required resection of the di- 
verticulum. Others were so extensive as to 
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require resection of the cecum. In several 
of the articles published, Stewart’s® in par- 
ticular, attention was brought to the low 
mortality rate — all cases having recovered. 
When the associated high mortality of sur- 
gery of the large bowel is considered, and 
several of the cases required resection, per- 
haps the favorable outcome was due to the 
skill of the surgeon rather than to the 
benignity of the lesion. There is, however, a 
wealth of evidence to prove that an inflam- 
matory diverticulum per se is not a danger- 
ous condition. Their course as a rule is to 
subside without perforation or other com- 
plications. Bennett-Jones is of the opinion 
that failure to recognize the condition leads 
to more radical surgical procedures than 
the disease requires. 

No case in this series required extensive 
surgical procedures. In one case the diag- 
nosis was tentatively made without explo- 
ration. The appendix had been previously 
removed. After the acute stages were over 
the diagnosis was confirmed by a colon 
enema. In two cases the findings were such 
that it was impossible to differentiate peri- 
appendicitis from true appendicitis. In the 
other two cases the appendix appeared nor- 
mal. The appendix was removed in all 
instances. 

CASE REPORTS 

Case 1. Mrs. F. G., white, age 30, was first 
seen on November 2, 1928 complaining of pain 
in the right lower quadrant, associated with 
nausea and vomiting for the previous twelve 
hours. The temperature was 99.2°F., white cells 
9,000, polys. 82 per cent. The urine was nega- 
tive. There was localized tenderness with 
marked rigidity over MeBurney’s point. Pelvic 
examination was negative. A diagnosis of acute 
appendicitis was made, and an immediate oper- 
ation performed. 

Through a low right rectus incision the 
appendix was inspected and looked normal. 
There was an intense inflammatory reaction 
about a cecal epiploica opposite the appendix. 
^yhen this was opened a gangrenous diver- 
dculum was seen. It was removed and the hole 
in the cecum repaired. The appendix was re- 
moved. Convalescence was uneventful. 


A barium colon study ten years later re- 
vealed two diverticula on the medial wall of the 
cecum, and one at the hepatic flexure of the 
colon. 

Case ii. Mrs. K. I., Japanese, age 60, was 
seen on September 12, 1935 complaining of 
pain in the mid-lower abdomen for twenty-four 
hours; the pain had finally shifted to the right 
lower quadrant. Slight nausea was present. 
Temperature was 99°f. There was exquisite 
tenderness in the McBurney area with rigidity. 
Pelvic examination was negative. No history of 
previous similar attacks was elicited. White 
cells numbered 1 1,000, polys. 72 per cent. There 
was no history of urinary disturbance, although 
the urine examination revealed 2 plus albumin 
with an occasional cast and red cell. The diag- 
nosis of acute appendicitis was made. 

Through a low right rectus incision the 
appendix was explored. It appeared grossly 
negative. Opposite the appendix on the lateral 
border of the cecum was an inflammatory mass 
the size of a hen’s egg. One small diverticulum 
was seen, and with gentle dissection of the 
inflammatorj’- mass another appeared, acutely 
inflamed and containing a fecal concretion. 
This diverticulum was removed and the open- 
ing into the cecum repaired. The appendix was 
removed and two rubber tissue drains inserted 
through a stab wound in the McBurney area. 
Convalescence was very stormy. Two weeks 
after the primary operation a second operation 
for intestinal obstruction was necessary. This 
revealed obstruction at the ileocecal junction 
as a result of inflammatory reaction. An 
enterostomy with 24 F. catheter was made. 
Following this the patient slowly recovered, 
aided by several transfusions, and was dis- 
charged on November 21, 1935, seven weeks 
later. 

After the second operation there was con- 
siderable wound infection and a fecal fistula 
formed. However, this healed during the eighth 
week of illness. She has had no s^^mptoms 
referable to the abdomen except a dragging 
sensation due to an incisional hernia that was 
relieved by an elastic girdle. No barium study 
of the colon has been made. 

Case iii. Mr. C. C., Chinese, age 22, was 
first seen on January 29, 1938 complaining of 
pain in the right lower quadrant for the previ- 
ous thirty-six hours, with anorexia but no 
vomiting. There was no history of previous 
similar attacks. The temperature was ioi°f.. 
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white cells 18,000, polys. 78 per cent, with a 
slight shift to the left. The urine was negative. 
Physical examination revealed exquisite tender- 
ness over McBurney’s point with the suggestion 
of a mass. A diagnosis of acute appendicitis was 
made. 

A McBurney incision revealed an acutely 
inflamed appendix. Opposite the appendix on 
the lateral wall of the cecum was an indurated 
inflammatory mass, the size of a lemon, with a 
soft spot in the center. Palpating through the 
opposite wall of the cecum it was felt that 
this soft spot was a hole in the lateral wall 
of the cecum. It was believed that adequate 
evacuation of the diverticulum had occurred 
into the lumen of the bowel and further explora- 
tion was unsafe. The appendix was to gross 
appearances acutely inflamed and was there- 
fore removed. Two rubber tissue drains were 
placed lateral to the cecum and brought out 
through the wound. Convalescence was un- 
eventful. The drains were gradually removed. 
A barium enema three weeks later revealed a 
diverticulum of the medial wall of the cecum, 
but none was seen at the site of the inflamma- 
tory mass or in any other portion of the colon. 
The tissue report on the appendix removed was 
“negative except for marked periappendicitis.” 

Case iv. Mr. S. N., Japanese, age 38, was 
seen on July 17, 1938 complaining of pain 
in the right lower quadrant for forty-eight 
hours, with, however, no nausea, vomiting, or 
distention. His temperature was 99.2 °f., white 
cells 12,800, polys. 80 per cent. The urine was 
negative. There was exquisite tenderness over 
an old McBurney scar. The appendix had 
been removed eight years previously, the 
history at that time having been typical of 
acute appendicitis. The surgeon who had 
removed the appendix was a capable one. We 
felt that we were dealing with a diverticulitis 
and the patient was admitted to The Queen’s 
Hospital and given expectant treatment. A 
series of blood counts and his clinical course 
showed the infectious process to be improving. 

A barium enema on the second hospital day 
revealed a small diverticulum on the medial 
wall of the cecum. No others could be seen 
in the rest of the large bowel. The patient was 
discharged symptom-free after five days’ obser- 
vation. No positive physical findings remained. 

Case v. Mrs. S. M., Portuguese, age 42, 
was first seen on January 5, 1939. She had had 


pain in the epigastrium for thirty-six hours, 
and it had gradually shifted to the right lower' 
quadrant. Nausea and vomiting had been 
present for nine hours, and the pain had 
become very severe in the fast four hours. Her 
temperature was ioo.6°f., white cells 13,500, 
pol3's. 85 per cent. The urine was negative. The 
abdomen was extremely tender just above and 
to the right of McBurney’s point with marked 
rigidity. A diagnosis of acute appendicitis was 
made. 

Through a lower right rectus incision the 
appendix was located. It was thick, indurated, 
but not acutely inflamed. There were two small 
diverticula on the medial side of the cecum. 
On the lateral wall of the cecum, opposite the 
appendix, there was an indurated inflammatory 
mass the size of a lemon. No areas of softness 
or localized masses were palpable. The ap- 
pendix presented easily”^ and w’as removed. Two 
rubber tissue drains were placed lateral to the 
cecum, adjacent to the mass, and brought 
out through a generous stab wound in the 
McBurney area. 

The pathologic report on the appendix did 
not show any primary acute inflammatory 
process. Convalescence was uneventful. 

A’'-ray study revealed the diverticulum seen 
at operation and also one at the hepatic flexure. 

DISCUSSION 

The history, clinical course and treat- 
ment of five cases of diverticulitis of the 
cecum have been briefly presented. The 
inflammatory process in each was not ex- 
tensive. The operative procedures were 
conservative. Perhaps just criticism can be 
made as to relying on drains to take care of 
possible rupture through the serosa of the 
bowel. However, it was felt in two of the 
instances to be less dangerous than search- 
ing for and t3dng off the diverticulum itself. 
In all five cases other diverticula were seen 
at operation or their presence was discov- 
ered later. In two cases other diverticula 
than the one inflamed were recognized at 
the time of operation. In one the presence 
of multiple lesions was proved onlj'^ at later 
x-ray examination. In none of the previ- 
ously reported cases is there a report as to 
whether this search was carried out. It is 
only logical to assume that any patient 
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having a diverticulum in any portion of 
the colon might have more. Certainly the 
search should be made to rule out the mul- 
tiplicity of lesions. In one case (Case ii) 
there was no follow-up barium enema. In 
four cases the pre-operative diagnosis of 
appendicitis was made, and the fifth case 
was typical of appendicitis. 

SUMMARY 

The study of these five cases and the 
review of the available literature give in- 
sufficient data to form definite conclusions, 
but certain salient features are emphasized. 

1. Diverticulitis of the cecum clinically 
cannot be differentiated from appendicitis 
and must be considered when dealing with ‘ 
any pathologic process about the cecum. 

2. The etiology is still obscure. 

3. The treatment must vary according 
to the condition encountered, but it should 


be remembered that the tendency of diver- 
ticulitis is to subside spontaneously. 

4. The disease is probably not so rare as 
previously supposed. 

5. It is suggested that cases of apparent 
solitary diverticulitis of the cecum maj'^ be 
accompanied by adjacent non- inflamed di- 
verticula, and that a careful barium study 
be made to rule out this condition. 
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ADENOCARCINOMA OF THE JEJUNUM, TREATED BY 
ENTEROENTEROSTOMY AND COMPLICATED BY 

INTUSSUSCEPTION* 

John J. Gainey, m.d., f.a.c.s. and Lester M. Friedland, m.d. 


BROOKLYN, NEW YORK 

W C., a white male, aged 68, was ad- and a side-to-side anastamosis short-circuiting 
nutted to the Cumberland Hospital the constricted portion was performed, 
on February lo, 1938, with a history There was a marked improvement within the 



a. 

A- PRE-OPERATIVE B-ENTEBO-ENTEROSTOMy C-imvSSUSSC£PriON 



Fig. I. Diagrammatic sketch indicating the probable 
pathogenesis for the intussusception. The shaded areas 
represent the neoplasm partly occluding the lumen of 
tlic jejunum. Note that the tumor and the entero- 
cntcrostomy suture line arc in the inner loop of the 
intussusception in the diagram representing the findings 
at autopsy. 


of loss of 20 pounds in weight in the previous 
four months, and abdominal pain, vomiting 
and constipation increasing in severity and fre- 
quency in the previous ten days. The past and 
family history were irrelevant. 

Examination showed cache.\ia. The tem- 
perature was 10 1. 6, pulse 106, respirations 26, 
and blood pressure 118/64. Heart and lungs 
were negative. The abdomen was soft and dis- 
tended. There was visible peristalsis in the right 
half of the abdomen. No masses were felt. 

Blood study showed a moderate polynucleosis 
and an increased urea nitrogen content (34 
mg.). Gastric analysis was normal. A flat plate 
of the abdomen showed distention of the 
intestine. 

The patient was observed until February 1 1, 
1938, when, under local anesthesia, an explora- 
tory laparotomy was performed through a mid- 
line incision. A hard annular constriction of the 
jejunum producing intestinal obstruction was 
discovered. A diagnosis of carcinoma of the 
jejunum was made, and, because of the poor 
condition of the patient, resection was deferred 


first fort3'-eight hours postoperatively. Later 
there was a complicating parotitis from which 
the patient recovered. He did exceptionally 
well, seemingly convalescing uneventfully, 
when he suddenly went into shock on the 
t\s"elfth postoperative daj^ and expired. 

Necropsy. The abdomen showed a clean 
laparotomy wound. The left inguinal region 
bulged and contained gas communicating with 
that in the peritoneal cavitJ^ The peritoneal 
cavity contained about 2,000 c.c. of purulent 
fluid and fouI-smelling gas. All surfaces of the 
intestine were covered by fibrin and were 
adherent to each other. The heart weighed 
460 Gm. The lungs showed bronchiectasia, 
pleural thickening, multiple areas of caseation 
and calcification (apical). 

About 1.2 meters from the duodenojejunal 
junction a large mass consisting of intussiis- 
cepted jejunum was encountered. After the 
outer layer was opened, the mucosa presente 
itself in the shape of a tube 30 cm. in length, 
the lumen of the distal end of which was 
markedly constricted bj' an annular, fungating. 


* From the Departments of Surgery and Pathology, Cumberland Hospital, Brooklyn, New York. 
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partly necrotic, and ulcerated adenocarcinom- that from the Mayo Clinic, comprising 
atous mass. Ten cm. proximal to the mass twenty-one cases up to 1939. A review of 
there was a slit-like stoma of the recent anas- the literature to date fails to reveal any 
tomosis, communicating with the internal case similar to that described above. 



Fig. 2. Low power magnification of the inner loop of intus- 
suscepted jejunum at the site of the neoplasm, showing 
ulcerative and papillary characterof the adenocarcinoma, 
which marks the site of reduplication of the proximal, p, 
and distal, d, portions of jejunal wall. The serosa, s, is 
covered by fibrinopurulent exudate. 


cylinder of gut. At one end of the stoma there 
was a perforation of the wall (8 mm. in diame- 
ter) communicating with the peritoneal cavity. 

The liver showed fat replacement and a mild 
degree of cirrhosis. The kidneys had arteriolo- 
sclerotic changes and extratubular calcium 
deposition. The right kidney was hydro- 
nephrotic, the prostate hj^pertrophied. 

Anatomic Diagnosis: (i) Carcinoma of je- 
junum. (2) Jejunojejunostomy wound. (3) 
Intussusception of jejunum. (4) Perforation of 
jejunum (operative site). (5) Generalized peri- 
tonitis. (6) Benign hypertrophy of prostate. (7) 
Right hydronephosis. (8) Renal arteriosclerosis 
and calcinosis. (9) Apical pulmonary tubercu- 
losis (healed). (10) Nodular calcification of 
pleura, (n) Bronchiectasis. (12) Pleural ad- 
hesions, fibrous. (13) Cardiac hypertrophy. (14) 
Fat replacement of liver. (15) Visceral con- 
gestion and cloudy swelling. 

DISCUSSION 

Carcinoma of the jejunum is rarely en- 
countered, the largest series reported being 


The probably pathogenesis of the intus- 
susception and the anatomic relations of 
the tumor and enteroenterostomy are given 
in the accompanying diagram. (Fig. i.) 
Obstruction was produced by the tumor, 
and relieved by the subsequent short-cir- 
cuiting enteroanastomosis. The latter was 
sufficiently near the neoplasm to be in- 
volved in the intussusception. 

CONCLUSIONS 

1. A thorough review of the literature 
reveals the infrequency of carcinoma of the 
jejunum. 

2. A case of this condition is here reported 
which was treated by enteroanastomosis, 
followed by perforation, generalized peri- 
tonitis, and preterminal intussusception. 

We wish to express our thanks to Dr. S. H. 
Polayes, Pathologist of the Cumberland Hospi- 
tal, for his assistance in the preparation of this 
report. 



SQUAMOUS CELL EPITHELIOMA OF THE VULVA* 

Edward J. Kilfoy, m.d. 

LOS ANGELES, CALIFORNIA 


T his surgical problem in squamous 
cell epithelioma of the vulva has been 
well covered by the German writers, 
but very little attention has been given to 
this subject in the United States. There is 
very little in American literature until 
about 1915. Most of the articles are case 
reports or reviews of the cases reported in 
the literature, and many of the case reports 
are not authentic because there was no 
biopsy, no surgical pathologic report, and 
no follow-up record. 

Morgagni was the first to write on the 
subject in 1751, when he reported a case. 
Mayer, in 1888, reported eight cases from 
the literature. In 1905, Dittrich reported a 
study of 135 cases, seventy-five of them 
studied microscopically. In 1908, Teller 
incompletely reported thirty-five cases. In 
1912, Rothchild reported 331 cases of 
malignant growths of the vulvae. In 1929, 
Rentschler of the Mayo Clinic reported 
seventy-one cases from their records of 
twenty years. This is a complete and de- 
tailed study of the case histories, biopsy, 
surgical pathology, and follow-up records, 
either by the clinic, doctor or relatives. 
Taussig reported 112 cases in thirty-five 
years, and between 1915 and 1930 re- 
viewed forty-five cases. 

Carcinoma of the vulva, compared with 
other malignant lesions of the female, is 
quite rare, according to Virchow, repre- 
senting only 1.35 per cent. Other writers 
report as follows : Guilt, 1.48; Taussig, 1.20; 
Mayo Clinic series, 1.25 per cent. Schreiner 
and Wehr reviewed 1 18 cases of carcinoma 
of the vulva in 11,737 malignant lesions. 
Of these, 108 were in married women, and 
ten in unmarried women. In 29,000 gyne- 
logic admissions to Johns Hopkins, there 
were twenty-seven cases of epithelioma of 


the vulva. Stout reported that there was 
not a single case in the Presbyterian Hospi- 
tal in New York City in ten years. 

The lesion usually occurs in advanced 
years, but cases have been reported in most 
every decade of life, most frequently in the 
fifth, sixth, and seventh. Like all other 
epitheliomas, it may vary in degree of 
malignancy and rapidity of growth and 
metastasis. The most common pathologic 
type is squamous cell carcinoma. 

Etiology. There are many causes that 
can be ascribed to as being contributary 
in character in the etiology of this disease. 
The ones most frequent are: pruritus, 
chronic irritation, chronic infection, and 
leucoplakia. Pruritus of long standing can 
produce excoriation, abrasions, and pig- 
mentation of the skin which in turn could 
be an indirect cause. Frank, Rothchild, and 
the Johns Hopkins authorities consider it 
the most frequent forerunner. In these 
series pruritus was present in more than 
50 per cent of the cases. Persistent and 
obstinate pruritus is often a forerunner of 
trophic changes in all parts of the body. 
In 1887 Bex wrote on leucoplakia as a 
cause of malignant changes in the vulva. 
Taussig considers leucoplakia the most im- 
portant factor and advises cautery excision 
for leucoplakic lesions. 

The lesion may begin as a simple induration 
of the dermis, then a small papule develops, 
which usually breaks down into a small vesicle. 
It may resolve itself into a hard nodule. Later 
there may be a fissure and then the lesion 
develops into one of two types, either a har 
nodular or an ulcerative growth. If it is of the 
ulcerative type, the neoplasm may occur soon 
after the original induration. The ulcer is 
usually irregular and raw in appearance. 


* Presented before the Los Angeles Surgical Society, March 1 1, 1938, and the California State Medical Society, 

May, 1938. 
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Signs and Symptoms. The change may 
be present for some time before the patient 
notices it and before any symptoms arise. 

After pruritus, the next important symp- 
tom is pain. Pain, as in all other malignant 
lesions is manifested late, or not until 
ulceration has occurred. It may be burning, 
stinging, piercing, or lancinating, and often 
is very sharp. It may be located at the site 
of the lesion, or can be referred to the hip 
or the thigh. It is usually aggravated at 
night or by walking, and in a short time 
renders the patients bedridden. 

In all cases reported, the patients did not 
seek medical attention until late in the 
course of the disease, after ulceration has 
taken place and bleeding has occurred. By 
this time many cases are hopeless for 
surgical intervention. 

Urinary disturbances may be an early 
symptom. Incontinence, however, occurs 
as a late symptom, especially if the tumor 
is periurethral. After the lesion has existed 
for some months, secondary symptoms 
such as secondary anemia, cachexia, lassi- 
tude, loss in weight, loss in appetite, loss in 
strength, and a general physical debility 
occur. 

Metastasis. Metastases are very impor- 
tant as regards the surgical intervention 
and the prognosis. Blood supply and lymph, 
drainage of the vulva and vagina are 
abundant, so that metastases occur early 
and cause the prognosis to be poor. Me- 
tastases occur in the inguinal, femoral, 
pubic, and iliosacral chains. Several cases 
of metastases to the perineum and gluteal 
regions have been reported. The inguinal 
and femoral nodes may or may not be en- 
larged. If the lymph nodes are palpable, 
hyperplasia or malignancy is to blame. The 
lymph nodes are involved in from one to 
two-thirds of the cases. In Schreiner and 
Wehr’s series of cases the lymph nodes were 
involved in 62 per cent of the cases and the 
spread was by direct continuity. In the 
Taussig series, the lymph nodes were in- 
volved in 60 per cent of the cases. 

However, the nodes may not be palpable 
and may yet contain cancer cells, and it is 


for this reason that radical surgery must 
be done. Crossen recommends resection of 
all lymph nodes on both sides, both super- 
ficial and deep. Metastasis have been found 
in the liver, brain, vertebra, lungs, pelvis, 
and descending ramus of the pubis, etc. 

Diagnosis. The patients rarely present 
themselves early for diagnosis. In the Mayo 
Clinic series, the time from onset to exami- 
nation was 1.49 years. This lapse of time 
accounts for the fact that so many cases 
are hopeless at the time of examination. 

Primary vulvar carcinoma must be differ- 
entiated from secondary metastases due to 
primary lesions in the ovaries, fundus, 
cervix, or breast. If the primary lesion is in 
a stage of ulceration, it must be differ- 
entiated from chancre, chancroid, con- 
dylomata, leucoplakia, and chronic infected 
Bartholin’s glands. 

Chancre is differentiated by the brown- 
ish color and the definite regularity and 
circular arrangement. The ulceration is 
usually more rapid and more painful. 

Chancroid has very little resemblance to 
the ulceration of malignancy. In chancroid 
the evolution is much more rapid with a 
larger amount of secretion. 

Condylomata have been mistaken for 
malignancy, but they very seldom, if ever, 
ulcerate and usually are not painful. 

In leucoplakia, the growth is usually slow 
and there is very seldom any inguinal or 
femoral adenopathy. Some authors state 
that as high as 50 per cent of cases of 
leucoplakia are forerunners of malignant 
changes. Taussig subscribes to this theor3^ 

A chronic infected Bartholin gland may 
produce a cystic tumor resembling malig- 
nancy. 

The Wassermann reaction is a very 
definite aid in diagnosis and differential 
diagnosis. If lues is present, it makes the 
prognosis more unfavorable. In Schreiner’s 
series, syphilis occurred eleven times and 
these patients all died within a year after 
the diagnosis was made. Biopsy and micro- 
scopic study of tissue are essentials. 

Treatment. The type of treatment varies 
and many factors must be taken into con- 
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sideration; (i) grade of malignancy; (2) age 
of patient; (3) the extent of the lesion and 
metastases; (4) associated lesions; (5) the 
patient’s general physical condition. Sur- 
geons differ regarding the advisability of 
dissection of the lymph nodes. Rupp be- 
lieves that both the superficial and deep 
lymph nodes should be resected as in a 
carcinoma of the breast. Crossen states 
that the lymph nodes on both sides, both 
superficial and deep should be resected re- 
gardless of adenopathy. Doderlein, in 1907, 
stated that if such a procedure was carried 
out, the postoperative results would be 
much better. 

Basset gave the first description of the 
superficial and deep inguinal and femoral 
lymph chains. He advised a two stage op- 
eration, first the excision of the inguinal 
and femoral lymph chains, and two weeks 
later excision of the tumor mass. 

Some authors use the knife, some the 
cautery, some both knife and cautery. The 
present day radical method would consist 
of knife and cautery of the growth, inguinal 
and femoral lymph nodes, superficial and 
deep on both sides, to be followed by x-ray 
or radium or both. If recurrence should 
show up at a later date, they must be 
treated in the same manner as the original 
lesion, by cautery and x-ray. In Rothchild’s 
series of 225 cases, in were operated on 
without excision of the lymph nodes, and 
there was a recurrence in seventy-one cases 
or 63.96 per cent — which is entirely too 
high. Taussig states that in his series the 
Bassett operation gave 81 per cent of five 
year cures while other types of operations 
gave only a 30 per cent result. These con- 
sisted of cautery to the growth, simple 
vulvectomy, and resection of the super- 
ficial lymph nodes. 

Taush, in the Tubinger Clinic, reported 
forty-seven cases in which only fifteen had 
x-ray and radium. Out of this number, only 
one patient lived three years or more. 

Prognosis. The prognosis depends on 
many factors. If patients come early, the 
physician is able to handle such lesions with 
radical resection of the growth, superfieial 


and deep inguinal and femoral nodes on 
both sides, followed by x-ray and radium. 
One can then hope for indefinite prolonga- 
tion of a useful life. In most series, the 
larger percentage of the patients was dead 
at the end of three years, most of them at 
the end of the first year. This can be ac- 
counted for by the delay in consulting a 
doctor. Incomplete and incompetent sur- 
gery, and the abundant blood and lymph 
supply producing early metastasis. In forty- 
four of the seventy-one cases in the Mayo 
Clinic series^^ the time from examination to 
death was 2.12 years. Thirteen patients 
were alive and free from recurrence, and 
their average length of life from the time of 
examination to the date of the report was 
7.77 years. 

Welch and Nathanson report 135 pa- 
tients. Of this number, 25 per cent were 
dead in seventeen months, 50 per cent were 
dead in thirty months, and 75 per cent 
were dead in sixty-five months. 

In Schreiner and Wehr’s report, 18 per 
cent of the patients lived five years. If 
there was no metastasis and only the local 
growth had to be excised, 42 per cent lived 
five years. If metastases are present, five 
year survivals are unusual. 

CASE HISTORY 

G. K., 38, a housewife, the wife of a baker, 
reported on July 12, 1928 a tumor mass in the 
vagina of nine months’ duration. 

Her father was 73, living and well. Her 
mother had died at 46 from cancer of the 
breast. Three brothers and two sisters were 
living and well. 

The patient had begun to menstruate at i 3 > 
and the periods occurred regularly at twenty- 
eight day intervals, lasting four to five days. 
There had been no pregnancies. Right sal- 
phingo-oophorectomy and appendectomy had 
been done in 1922. , 

About nine months before the patient had 
noticed a small hard mass in the vagina, but 
paid no attention to it. It gradually increased 
in size, and about six months before began to 
discharge; three months before, it began to 
bleed. At first, the discharge was watery with 
no odor, but later there was a foul odor ^d 
intermittent streaks of blood were noted. For 
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four to six months the mass had been painful 
at intervals, especially when much walking 
was done. 

The patient weighed i6o pounds. Her blood 
pressure was her pulse rate 76, tem- 

perature 99. 

Numerous lymph nodes were palpable in the 
left inguinal region. A large mass involved 
the left labium majus and minus. It was about 
the size of an orange, with an ulcerated center 
covered by a grayish-white, foul discharge. 
The mass extended toward the midline at the 
symphysis. It was painful on palpation and 
bled easily. No involvement of the right side 
was noted. Bimanual examination revealed 
the uterus to be one and one-half times normal 
size, but there was no tenderness and no tumor 
masses were palpable in the adnexa. Leucor- 
rhea, grade 2, was present and two small hard 
nodules could be seen on the upper lip of the 
cervix. 

Biopsy confirmed the clinical diagnosis of 
labial carcinoma. Sections showed broad masses 
and infiltration of columns of atypical epithelial 
cells. In the superficial portions the cells had 
a squamous appearance, being fairly uniform 
in size, shape, and staining. An occasional 
epithelial pearl was seen, but in the deeper 
portions the cells were less differentiated, 
polyhedral and spindle-shaped, varying in size. 
Some nuclei were hyperchromatic and a few 
mitotic figures were seen. The stroma was 
scant in amount, composed of a cellular fibrous 
tissue heavily infiltrated with round and plasma 
cells and a few polymorphonuclear leucocytes. 
The growth was a squamous cell carcinoma. 

The urine was cloudy and acid, with a 
specific gravity of 1.024, trace of albumin, 
no sugar or diacetic acid. Much pus and a 
few bacteria were present. Hemoglobin was 
75 per cent; red blood cells 4,210,000; white 
blood cells 10,949, with lymphocytes 27 per 
cent, and polymorphonuclear cells 73 per cent. 
The blood Wassermann was four plus. 

The patient was given 0.6 neosalvarsan 
intravenously for five daj-^s. 

July 21, 1928, under ether anesthesia, a 
radical excision of the growth and the left 
lateral wall of the vagina was done, using the 
Percy cautery. The resection was extended 
to the inner side of the thigh and to the spine 
of the pubis. The wound was left wide open, 
three curved forceps were left in place, and 
packing was inserted to stop superficial 
bleeding. 


The pathologic specimen showed several 
large pieces of fat fibrous tissue and tumor 
tissue removed with the cautery. The largest 
measured 4^-^ by inches, and the smallest 
inches in diameter. Sections showed a 
squamous cell carcinoma with only moderate 
differentiation with pearl formation and many 
mitoses. Another section showed fibrous tissue 
with areas of round cell infiltration, and groups 
of glands resembling Bartholin’s. 

The patient had a splendid convalescence 
and was dismissed on July 29. On the four- 
teenth day postoperative, there was a second- 
ary hemorrage which was controlled by 
packing. On November 4, 1928, the patient 
entered the Methodist Hospital and on the 
following day, under ether and nitrous oxide 
anesthesia, by knife and cautery, a wide dis- 
section of the inguinal, femoral and public 
lymph nodes was done. The cautery was 
applied to a small granulating area at the 
site of the original operation. Three Penroes 
drains were left in place. 

The several masses of fibrofatty tissue con- 
tained many large and small soft, cellular 
glands. Sections from one of these glands 
showed masses of enormous cells, irregular in 
size and shape, many having hyperchromatic 
nuclei and mitotic figures. Areas of round cell 
infiltration were seen in scant stroma. 

The patient was dismissed from the hospital 
November 25. 

Between May 7 and May 17, 1929, a total 
of 600 r. was given anteriorly and posteriorly 
to the pelvis. On October 3, 1929, a flat radium 
pack was made and placed against the cervix 
and held in place with gauze which also pushed 
away the bladder and rectum; 100 mg. of 
radium was used and filtered through i mm. 
of lead and 2 mm. of rubber and backed by 
2 mm. of lead. This was left in place for twenty- 
six hours for a total of 2,600 mg. hours of 
radium. On January 2, 1931, 1,440 mg. hours 
of radium was applied to the cervix. On 
November 31, 1931, there was no evidence of 
malignancj" in the cervix, vagina, femoral or 
inguinal lymph regions. 

On July I, 1937, the patient returned for a 
check-up examination, and reported that she 
was working in the alteration department of 
a large department store. She was feeling well. 
The general e.xamination was essentially nega- 
tive except for a slight edema of the left 
thigh and leg. There was no evidence of 



Il8 American Journal of Surgery Kilfoy Epithelioma of VuIvR 


October, 1940 


recurrence of the growth in the vagina, cervix, 
uterus or on the opposite side. 

SUMMARY 

1. A case of squamous cell epithelioma 
of the vulva is reported. 

2. The most frequent symptoms of this 
type of cancer are pruritus, pain, bleeding, 
discharge, and the secondary symptoms of 
cachexia. 

3. Right and left sides are almost equally 
involved in all the series reported. 

4. The treatment should consist of exci- 
sion of the growth with the cautery, and 
dissection of the femoral, inguinal and 
pubic lymph nodes, both superficial 
and deep with knife and cautery. 

5. X-ray and radium should be given as 
adjuncts in the postoperative treatment, 
never as the sole treatment unless the case 
is inoperable or secondary metastasis makes 
surgical intervention inadvisable. 

6. If early surgery is carried out, an 
indefinite prolongation of life can be ex- 
pected, but a cure cannot. These patients 
should be under frequent examinations in 
order to observe any early metastasis. 
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LIPOMATA OF THE UTERUS* 

D. P. Hall, m.d., m.s., f.a.c.s. 

Assistant Professor of Clinical Surgery, University of Louisville 
LOUISVILLE, KENTUCKY 

I IPOMA of the uterus as a pure lipoma is specimen reported by Ellis. He states that 
. of extreme rarity. Even mixed tumors two of Seydel’s cases were tiny cervical 
containing fatty elements, while oc- polyps and the third was a subserous 
curring more often than the pure lipomas, growth the size of a cherrystone. There 
are by no means frequent. When the num- were, in addition to these four cases of 
her of lipomas in all the fatty structures of lipoma, two of lipomyoma and four of lipo- 
the body and the perhaps greater frequency fibromyoma on record. Still one other case 
of tumors of the uterus is considered, the in Lebert’s Atlas is designated simply as 
rare occurrence of true lipoma in the uterus adipose tissue. Seydel accepts only these 
is striking. The reason seems to lie in the eleven cases as authentic lipomatous tu- 
very limited amount of fatty -tissue in the mors of the uterus, rejecting three cases 
uterine structure where it appears only in cited by Knox because they were not ex- 
extremely small amount about the blood amined microscopically. However, at least 
vessels. The clinical importance of lipoma two of these latter cases appear from their 
is not of the greatest moment but the num- gross description to have been lipomas or 
ber of reported cases is so small that each lipofibromas. From the reason given, Seydel 
case may add to the bulk of our knowledge appears justified in excluding them from 
and its study may help the solution of the his list. 

problem of the cause and pathogenesis of Ellis gives the list of Seydel’s cases and 
tumor growth. states that he has verified all but two which 

The uterus has long been recognized as a he made no attempt to trace, 
frequent site of the development of neo- i. The theory that they result from a 
plasms. Ellis, 1906, mentions the study of fatty degeneration of the fibrous or muscu- 
13,824 patients of both sexes treated in four lar tissue in fibromyoma of the uterus. In 
large London hospitals because of primary support of this it has been urged that fatty 
new growths. Of these patients 9,227 were degeneration has been observed in the mus- 
women, and 28.7 per cent, or 2,649, suffered cle cells and the connective tissue of these 
from tumor of the uterus. Ellis in the same fatty tumors, and one author believed that 
report states that Gurlt, in 13,971 tumors he could trace the process in its various 
analyzed at Vienna Hospital, found 4,1 15, stages from beginning fatty degeneration 
or 29 per cent, to be uterine in location. No to completed fat cell. This idea is contrary^ 
mention is made of a lipoma in the series to the present ideas of the specificity of 
of Williams, which may be considered as tissue growth. Moreover, some of the tu- 
fairly representative. A total of 2,649 cases mors have shown no fatty degeneration, 
were recorded: cancer 1,571; myoma 883; whatsoever, in the connective or muscular 
nonmyomatous polyps 191-, sarcoma 2 ; cys- tissue. 

toma 2. Nor, in fact, does Ellis leave one to 2. The theory that the fat cells arise 
conclude that Gurlt’s report shows such a by multiplication of fat cells congenitally 
case. Seydel (quoted by Ellis) found only misplaced. 

four cases of true lipoma of the uterus re- 3. The view that the fat cells arise by 
imrtcd up to 1903, and only one of the four multiplication of the fat cells brought into 
compared in size and location with the the uterus along with the blood vessels. 

’ From the Departments of Surgery and Pathologj-, University of Louisville School of Medicine. 
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Ewing mentions a case of polypoid li- 
poma observed by Orth, also two cases of 
intramural uterine lipomas reported by 



Fig I Photograph of opened uterus, posterior view 
The fatty tumor of the fundus protrudes from the 
sectioned surface. The cornua are elongated. The 
mucosa is hemorrhagic and papillary. 

Merkel, while lipomatous areas of mixed 
tumors of the uterus are mentioned by 
Gerlach. Pollack thought his intrauterine 
lipoma originated from a portion of omen- 
tum protruding into a wound of the uterus. 

Lund reported to the New England Sur- 
gical Society in 1933 an unusual case of 
uterine lipoma complicated by gallstones. 

Arthur A. Humphrey and Russell L. 
Mustard report a fatty growth about the 
size and shape of a large cherry accompany- 
ing and adjacent to, but separated from, an 
ulcerated carcinoma of the cervix. About 
an inch above the ulcerated cervix the 
yellow fatty intramuscular mass protruded 
through the surrounding myometrium. Sec- 
tions through the yellow tissue showed a 
typical adipose tissue structure which ap- 
peared quite sharply demarcated from the 
myometrium. According to the authors, 
several points of interest present for con- 
sideration in this case, first because of a 


fifteen year cure of a breast carcinoma with 
auxiliary involvement, and second because 
it may in a measure explain the genesis of 
lipoma as well as acanthoma in this site. 

Ewing states that a variable histogenesis 
may occur in adenocanthoma of the cervix 
but that those in the uterus may be on the 
basis of metaplasia in almost all instances 
and do not require heteroplasia of squa- 
mous cells. While transition from adenom- 
atous tissue to squamous celled structure 
has been long recognized and is frequently 
seen in the cecum and elsewhere, the idea 
that a similar metaplasia changes epithelial 
structure into lipomatous tissue is some- 
what remote. It appears more likely that a 
single heterotopic focus may have carried 
all of these tissue structures. 

CASE REPORT 

Mrs. L. T., 63, a white widow, was admitted 
to the hospital January 18, 1939. 

She was the mother of five living children. 
Her menopause at 45 had been uneventful. She 
had no unusual discharge until one week before 
examination, when a moderate amount of 
vaginal bleeding suddenly appeared and con- 
tinued for two days, followed by spotting for 
five days. Mild cramp-like lower abdominal 
pains accompanied the bleeding. 

The patient was well developed, weighing 
1 59 pounds. Her blood pressure was 190/88, the 
Wassermann negative and the urine negative. 
Hemoglobin was 84 per cent; color index .9; 
erythrocytes numbered 4,490,000; leucocjTes 
9,600; polynuclear neutrophiles 70 per cent; 
lymphocytes 28 per cent; monocytes 2 per cent. 

A moderately enlarged but smooth cervix 
was noted at the vaginal mtroitus. There was a 
second degree procidentia with a slight blood 
tinged discharge from the os, but on introduc- 
tion of a sound into the cervical canal no bleed- 
ing was precipitated. Bimanual palpation 
disclosed a slight but smooth enlargement of the 
fundus uteri, which was freely movable without 
tenderness or presence of adnexal masses. A 
diagnosis of possible early carcinoma of the 
fundus with procidentia was made and vaginal 
hysterectomy recommended. 

At operation, January 20, 1939, under sub- 
arachnoid anesthesia, the uterus with a round 
soft intramural fundal tumor was removed, and 
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Fig. 2 . Photomicrograph of uterine muscle and 
embedded lipoma. There is some pressure 
atrophy about the tumor and a cleavage space 
outside the capsule. 



Fin. 4. Photomicrograph of endometrium and a 
portion of a papillary mass. The endometrium 
IS atrophic and glands arc c\ stic. 



Fig. 3. Photomicrograph of tumor in the fundus. 
The fibrous connective tissue capsule, tra- 
beculae and the adult type fat cells are shown. 



Fig. 5. Photomicrograph of portion of endome- 
trial polyp. The structure is similar to that of 
the endometrium. The stroma contains 
lymphocytes and erythrocjtes. The glands 
are distended with secretion. The surface 
epithelium is denuded. 
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a plastic repair of cystocele followed. An un- 
eventful convalescence followed. The patient 
was discharged from the hospital on the four- 
teenth postoperative day. 

The pathologic report (by Dr. A. J. Miller, 
professor of pathology in the University of 
Louisville) was: 

The uterus measured 1 1 by 7 by 5 cm. and 
was opened longitudinally on its posterior as- 
pect. (Fig. I.) Embedded in the muscle of the 
fundus was a spherical tumor 3.5 cm. in diam- 
eter. This mass was under some tension, well 
encapsulated, and had the color, consistency 
and trabecular markings of a lipoma. It dis- 
torted the cavity of the uterus slightly by push- 
ing the fundus down, but the muscle completely 
surrounded the mass. 

The mucosa was thin except for irregular 
papillary elevations 3 to 15 mm. in diameter 
and 3 to 7 mm. high. There were innumerable 
retention cysts in the mucosa, both in the 
atrophic portion and the papillary elevations, 
varying in size from those barely visible to some 
3 mm. in diameter. 

The cervix was fissured and scarred and some 
of the glands were cystic. 

The muscle over the body was 2 cm. thick. 
Numerous sclerotic arteries protruded from the 
sectioned surface. 

Embedded in the muscle of the anterior wall, 
just above the internal os, were two hard, 
spherical encapsulated tumors, each 15 mm 
in diameter. These had the appearance of 
leiomyomas. 

Sections of the tumor at the fundus showed it 
to be made up of fat tissue. (Figs. 2 and 3.) 
There was a thin fibrous connective tissue cap- 
sule continuous with trabeculae extending into 
the mass. The parenchymal cells were well dif- 
erentiated fat cells. 

The mucosa was atrophic, consistent with 
senility, the stroma fibrotlc, infiltrated diffusely 
with lymphocytes. There were numerous hem- 
orrhages, some recent, to be attributed to ma- 
nipulation. There was some partly disintegrated 
blood and blood pigment, indicating hemor- 
rhage. The glands were atrophic, many of them 
distended with secretion and a few invaded by 
monocytes. The papillary elevations were simi- 
lar in structure and inflammatory reaction. 
(Figs. 4 and 5.) The surface epithelium was 
partly eroded. 

Sections of the tumors in the body wall re- 
vealed a structure of smooth muscle similar to 


that of the uterus and a moderate amount of 
connective tissue stroma. There were some 
small, dense deposits of calcium salts about 
which there was degeneration. 

No evidence of malignancy was noted in the 
tumors or the mucosa. The diagnosis was: (i) 
intramuscular lipoma of fundus uteri; (2) intra- 
muscular leiomyomas of corpus uteri; (3) senile 
atrophy of mucosa; (4) polyposis (papillary 
adenomas) of mucosa with chronic inflamma- 
tion and hemorrhage. 

SUMMARY 

1. A rare tumor of the uterus, a true 
lipoma is reported, the fourth in Anglo- 
American literature. 

2. Two leiomyomas, polyposis (papillary 
adenomas) of mucosa and a true lipoma are 
described as occurring in the one uterus. 

The author wishes to express his indebted- 
ness to Dr. A. J. Miller, professor of pathology 
in the University of Louisville School of 
Medicine, for his e.xcellent pathologic descrip- 
tion and photomicrographs. 
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T hree separate primary malignant 
tumors were demonstrated in a sickly 
epileptic female 44 years of age who, 


TOWANDA, ILLINOIS 

firm and nodular. There was a fine tremor of 
tlie tongue and rather coarse tremors of the 
extended fingers. The temperature, pulse and 



nevertheless, died from other causes. Cases 
of more than two malignancies in the same 
patient are rare, and those found are usu- 
ally in individuals older than 44 at the time 
of death. 

In the diagnosis of multiple malignancy, 
the most widely accepted criteria are those 
advocated by Hanlon; (i) the tumors must 
have the macroscopic and microscopic ap- 
pearance of the usual tumors of the organs 
involved; (2) probability that one tumor is 
a metastasis must be definitely excluded; 
and (3) the diagnosis may be confirmed bj'^ 
the character of the individual metastasis. 
In the following case report these criteria 
seem fulfilled. 

The patient, a 44 year old unmarried woman, 
had been feeble-minded since birth. She had 
had chorea as a child and epileptic attacks since 
the age of 25. 

In the summer of 1936 she first complained 
of a painful nodule in the left breast of one 
year s duration. There was a slight discharge 
from the nipple and her sisters volunteered the 
mforrnation that she had lost about 20 pounds 
in weight. The left lobe of the thyroid was 



Fig. 2. Tumor of left ovary (post-mortem). 


respirations were normal. The blood pressure 
was 140/70. X-r&y examination of the chest 
failed to reveal evidence of metastasis. 

On August 31, 1936, a radical left mastec- 
tomy was performed. The anatomic diagnosis 
on the removed breast was acinar carcinoma 
(carcinoma simplex). She made an uneventful 
surgical recovery and was discharged from the 
hospital September 21. 

On February 10, 1937 she was readmitted 
with the diagnosis of thyrotoxicosis. After all 
attempts to reveal evidence of breast metastasis 
failed, the patient was subjected to a thy- 
roidectomy on February 13. The anatomic 
diagnosis on the removed thyroid was adeno- 
carcinoma. Again she made an uneventful re- 
covery and was discharged from the hospital 
on February 28. 

On August 9, 1938 she was readmitted with 
the history of having fallen out of bed several 
days previously. Her temperature was 103, her 
pulse 135, her respirations were shallow and 
numbered 32. The red count was 3,500,000, the 
white count 12,000, with 80 per cent poly- 
morphonuclears. There were numerous rales in 
the left lower chest and the diagnosis of 
pneumonia was made. Despite all medication 
she grew steadily weaker, her breathing became 
very shallow and she expired August 14- 
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On post-mortem examination there was no 
evidence of recurrence of either of the two 
malignancies found during life. There was, 
however, a primary malignancy in both ovaries 
with metastases to the abdominal lymph 
glands. The left ovary was replaced by a large, 
rounded tumor measuring 10 cm. in diameter. 
The right ovary was the site of a smaller but 
similar tumor nodule measuring 2 cm. in 
diameter. Microscopic sections of these tumors 
revealed the very cellular picture called em- 
bryonal cell carcinoma. The left lower pul- 
monary lobe was airless and presented the 
typical picture of lobar pneumonia. 

COMMENT 

Many multiple malignancies have been 
reported; among these, triple cancers are 
rather rare. McNamara reported three dis- 
tinct malignancies in addition to a basal cell 
carcinoma; Davis, Hanelin and Mouza- 
keatis reported a case of triple tumor syn- 
drome in a 57 year old male; Drooker 
reviews the statistics of Warren and Gates 
in which triple primary malignancies com- 
prise 2.9 per cent of all cases of multi- 
ple malignancies. Hanlon added forty-nine 
cases of double primary carcinoma to those 
seen at the Mayo Clinic but failed to find 
any case wdth three primary malignancies. 
Murray, in studying 4,219 cancer cases, 
found multiplicity in i per cent; Puhr, in 
6,718 necropsies, found multiple malig- 
nancies in only 0.3 per cent, while Burke, 
in 2,033 necropsies, found an Incidence as 
high as 7.8 per cent. 

The a\-erage ages of patients with these 
multiple lesions were as follows; Hanlon 
reported an average of 55.8 years, and in 
twenty-four cases involving three or more 
organs in his own series, 62.6 years; Owen 
reported an average of 62. i years; Hurt and 
Broders, 50.4 years. 

Exclusion of the probability that one 
tumor is a metastasis is often difficult. Re- 
ports of multiple malignancies in the breasts 
arc open to criticism, because of the strong 
probabilitN of metastasis. Similarly in cases 
where primary gastric and primary ovarian 
c.inccrs arc reported the question of metas- 


tasis arises because of the frequent spread 
of gastric carcinoma to ovaries. Multiple 
ovarian tumors, too, are questionable be- 



cause of the difficulty in differentiating 
between primary^ origin and metastasis. A 
further complication in eliminating the fac- 
tor of metastasis is the fact that a recur- 
rence may occur many years after the 
apparent cure of a primary malignancy. 


CONCLUSIONS 

While multiple primary malignancies are 
not extremely rare, the case here presented 
is of interest because of three separate pri- 
mary malignancies in an individual 44 years 
of age who had always been a semi-invalid. 
Despite the history of illness since birth, 
epileptic attacks since the age of 25, car- 
cinoma of the breast, carcinoma of the 
thyroid and carcinoma of both ovaries 
found at post-mortem, this patient lived to 
be 44 years of age and die of pneumonia. 


REFERENCES 


1. Burkc, Mcad. Am. J. Cancer, 27: 316, 1936. 

2. Davis, C. G., Hancune, H. A., and Mouzakeotis, 

T. C. J. A. j\[. A., 106: 1359, 1936. 

3. Drooker, J. C. J. A. Af. A., 109: n8o, 1937. 

4. Hanlon, F. R. Am. J. Cancer, 15: 2001, 1931. 

5. Hart, H. H., and Broders, A. C. J. Lab. & 

Clin. Med., 18: 765, 1933. 

6. McNamara, \V. L. J. Lab. c- Clin. Med., an- 260 

1933 - 


' » *• UUU, lO-iS. 

8. Orcn, j. L. j. a. Af. A., 76; 1329, 1921. 

9- Ruhr. Quoted in Kretschmer. Herman. J. Urol 
40:421,1938. 

10. Shields, Warren, and Gates, Olive. Am J 
Cnrmr, i6- 13,-8, 1932. 



NEW OPERATION FOR RELIEF OF INCREASED 
INTRACRANIAL PRESSURE IN HEAD INJURIES 

CASE REPORT 

Hans v. Briesen, m.d. and Evan M. Jones, m.d. 

Neurosurgical Staff Los Angeles Orthopaedic and Director, Health Assistance, Los Angeles Public 
Good Samaritan Hospitals Schools 

LOS ANGELES, CALIFORNIA 

O perations on head injuries are the right base and occiput, across the longi- 
recognized as useless and dangerous tudinal sinus and the region of the posterior 
procedures except when patients occipital artery and also a small linear fracture 



Fig. I. Basal skull fracture on the right crossing 
lateral sinus and region of the posterior occipi- 
tal arterJ^ 


have massive intracranial hemorrhage. The 
sequence of events in the following case has 
suggested that perhaps we may be able to 
help more of these patients by surgery in 
the critical stages. 

CASE REPORT 

p. B., 7 year old boy, fell from a bicycle, 
striking the pavement on the right occiput. 
The patient was immediatelj^ rendered uncon- 
scious, regained consciousness in a few minutes, 
then lapsed into semiconsciousness within 
another few minutes. His pulse was slow and 
regular and of good quality. There was vomit- 
ing of blood and bleeding from the nose and 
right ear. There was a large skull fracture in 



Fig. 2. Basal skull fracture on the right crossing 
lateral sinus and region of the posterior 
occipital artery. 

entering the groove of the middle meningeal 
artery in the left middle fossa. (Figs, i, 2 and 
3.) There was a large ecchymosed and swollen 
area behind the right ear and down the right 
side of the neck, accompanied by ecchymosis 
of the left eye and cheek. A right conjugate 
deviation of the eyes was noted. Pupils were 
equal and regular and reacted well to light. 
The pulse became 94 and irregular. Blood 
pressure was 1 1 0 over zero. 

Biceps, triceps and radial reflexes, when 
obtained, were equal. Abdominal reflexes were 
absent. Cremasterics were absent. Patellars 
were diminished and equal. Achilles refle.xes 
were diminished and equal. Plantar reflexes 
were normal. There was no paralysis or sensor^' 
disturbance. 
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The patient resisted weakly all examination, 
especially the scratching of the abdomen, 
thighs, and the soles of the feet. He answered 



Fig. 3. This fracture runs up into the groove of the 
middle meningeal artery which can easily be seen in 
the left middle fossa. Such a fracture can be the 
ctiologic factor in an extradural hemorrhage. Pho- 
tographer in attempting to bring out clearly the small 
linear fracture has brought out only p.trt of it. 

questions with great hesitation but correctly. 
The condition was satisfactory considering 
the severity of the trauma although the prog- 
nosis was grave. Treatment was non-interven- 
tion and a restriction of fluid intake. 

In the next forty-eight hours observation 
indicated that recoverj'^ would not take place. 
The pulse moved downward, with periods of 
irregularity and poor quality. Dehydration 
therapy was instituted by magnesium sulfate 
enemas and intravenous dextrose. Spinal 
puncture revealed a slightly bloody fluid at a 
pressure of 400 mm. The fluid did not flow 
freely after 5 c.c. 

Because of the number of cases of massive 
hemorrhage which arc undiagnosed, this con- 
dition was suspected and diagnostic trephines 
were advised. Surgical intervention was delayed 
as localizing signs were not definite enough. 
The pulse remained low and irregular. (Fig. 4.) 

^ Fig. 4. (Graph at right.) D. B., age 7, July 26, 1938. 
F,\plorcd July 30 for possible massive hemorrhage and 
rewvercd with dr.ainage in the cisterna mngna. The 
critic.il condition on July 31 was due to too intensive 
dehydr.uion. Before surgery, “i” over pulse counts indi- 
cates irregular, .‘\ftcr surgery note that pulse counts .are 
f, fair; su, strong and regular: Gu. good and regular. 
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On the fourth day the pulse had been below A flat 3 ^^ inch rubber drain was passed into 
60 twice, was weaker and often irregular, the cisterna magna and carried out the upper 
Repetition of the spinal puncture revealed a end of the wound. The wound was closed. As 


CoNCumm Brain 



Fig. 5. Fig. 6. Fig. 7. 

Fig. 5. Normal brain: Secretion from the choroid ple'vus in the ventricles. It finds its way through the 
subarachnoid spaces to the channels of absorption There is much controversy as to where these are. 
However, the most accepted view is that they are in the pacchionian bodies. 

Fig. 6. The concussion brain: All channels of absorption are mechanically blocked off by the obliteration 
of the arachnoid spaces. In such a conditiort all capillary vessels must be greatly compressed. Neither 
adequate blood supply nor adequate spinal fluid circulation could take place to repair damage. 

Fig. 7. Schematic drawing of our drain in the posterior fossa, reestablishing spinal fluid circulation and 
relieving pressure by drainage of the ventricles. 


pressure of 175 mm. and a complete block, 
which, because of bulbar symptoms, was 
thought to be in the region of the foramen. It 
was feared that the patient would die and 
operation was done. The operative plan was to 
trephine for the discovery of massive hemor- 
rhage. The possible locations were the right 
occipital area, the left frontal area, and the 
right posterior fossa. 

A small trephine hole was made in the right 
occipital region. There was no hemorrhage 
either extradurally or subdurally. The .brain 
was pressed tightly against the dura and 
pulsations in the brain were faint. An unsuc- 
cessful attempt was made to tap the right 
lateral ventricle. The wound was closed. The 
floor of the right posterior fossa was exposed 
with a horseshoe incision. A trephine hole 
was made. No extradural hemorrhage was 
noted, but the brain was found pressed tightly 
against the dura. No spinal fluid escaped and 
pulsations were faint. It was decided that a 
drain placed in the cisterna magna might 
relieve pressure, and this was done by means 
of a blunt-ended grooved director. Consider- 
able clear spinal fluid escaped. With the escape 
of this spinal fluid the patient’s pulse, which 
had been running 120 and irregular during 
the operation, fell to 90 and became regular. 


the patient’s condition was so much improved 
it was decided that he was well enough to be 
returned to bed without further exploration 
and this was done. The patient left the table in 
far better condition than before the operation. 

The next morning the entire bandage was 
saturated with spinal fluid; the patient was 
conscious and rational. That afternoon toxic 
dehydration occurred with a pulse of 150 and 
Cheyne-Stokes respiration. The intake of fluids 
was increased and this critical condition dis- 
appeared. A dry dressing was applied. The 
patient’s condition remained satisfactory. Pulse 
was strong and regular. On the second post- 
operative day the drain was removed. The 
subsequent recovery was uneventful. The 
patient was discharged and kept in bed for 
six weeks. He has remained perfectly well. 

Exploration was made for an extradural 
or subdural hemorrhage in the right poste- 
rior fossa and recovery was due to drainage 
in the cisterna magna. The recovery was 
remarkable enough to analyze for presenta- 
tion as an alternative method of reducing 
increased intracranial pressure in head in- 
juries, dehydration and spinal puncture 
failing. 
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of Geneva, Switzerland advocated 
an atlanto-occipital trepanation in 1932. 
He reported two cases with excellent re- 
sults. The sequence of events in his cases 
was remarkably similar to the sequence of 
events in this one. He operated in the face 
of an apparently hopeless condition, with 
bad pulse and respiration, and upon drain- 
age of the cisterna magna there was an 
immediate improvement and subsequent 
uneventful recovery. His operation ap- 
proaches the cisterna magna through the 
midline by removing the intervening parts 
of the spinal canal. He places a drain in the 
cisterna magna at the foramen. The princi- 
ples of the two procedures are the same. 

The operation done here was a small 
trephine hole in the floor of the posterior 
fossa with the insertion of a rubber drain 
into the cisterna magna. This allowed re- 
lease of pressure, readjustment of the spinal 
fluid circulation and decompression of the 
brain by drainage of the ventricular system. 

Schematic drawings (Figs. 5, 6 and 7) 
illustrate the normal spinal fluid circula- 
tion, the blockage which takes place with 
an edematous brain, and the approach used. 


This is possibly the simplest and most 
logical way to decompress the brain, other 
methods failing. It is submitted as a neuro- 
surgical procedure that warrants further 
investigation. 

SUMMARY AND CONCLUSIONS 

1. In a critical head injury patient a 
drain was placed in the cisterna magna 
and immediate relief of increased intra- 
cranial pressure took place. 

2. The method was used incidental to a 
negative exploration for suspected massive 
hemorrhage. 

3. The logic of the procedure is illus- 
trated by three schematic drawings. 

4. An analogous operation by Ody is 
discussed. 

5. The case illustrates a strictly neuro- 
surgical procedure that warrants further 
investigation. 
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A CASE OF HYPERPARATHYROIDISM ASSOCIATED WITH 

EXTREME DENTAL CARIES 

Frances R. Vanzant, m.d. and John Roberts Phillips, m.d. 

HOUSTON, TEXAS 


H yperparathyroidism is a 

rare disease. Wilder and Howell ac- 
cepted as proved only 135 cases re- 
ported in the literature from 1925, the time 
of Mandl’s description of the condition, up 
to June, 1935. 

The diagnosis is relatively easily made 
provided the condition is suspected and 
proper laboratory procedures are carried 
out, namely x-ray examination of the 
bones, and determination of the serum cal- 
cium, phosphorus, and phosphatase. How- 
ever, because the symptoms of the disease 
are protean and many of them not dis- 
tinctive, it often goes undiagnosed. The 
frequently encountered lethargy, atonia, 
and polyuria can hardly be counted on to 
direct attention to the possible presence of 
hyperparathyroidism, but when there is a 
history of fractures from slight trauma, or 
the presence of bone pain, bone tumors, or 
renal lithiasis, one should always investi- 
gate for this condition. 

The following case is reported because 
the presenting symptom, namely dental 
caries, had not to our knowledge been en- 
countered previously in the recorded cases 
of hyperparathyroidism. 

The patient was a married woman, aged 
33 years, complaining of widespread dental 
caries. The history showed there had been a 
certain amount of bone pain present since 
childhood, especially involving the right hip 
and the pelvic girdle. During each of three 
pregnancies, nine, eleven and thirteen years 
before, there had been increased pain in the 
pelvic bones and trouble with the right hip. 
There had also been pain in back and shoulders. 
Eleven years before, while pregnant, she had 
probably fractured a rib by lifting her 2 year 
old baby and more recently she had had a 
possible fracture of the eleventh rib on the left 
following a slight trauma. 

■ " ^ profound sense of fatigue and 

inability to get enough sleep. The patient 


stated that she could sleep fourteen to sixteen 
hours a day. Her appetite was exceptionally 
good. At times she eomplained of burning pain 
in her abdomen when hungry. There was no 
constipation. She showed increased susceptibil- 
ity to colds and bronchitis. The menses had 
been quite normal. 

For years, on the advice of her dentist, she 
had been in the habit of drinking milk, and 
taking calcium and cod liver oil. 

The family history disclosed that there were 
twelve cases of carcinoma of various organs 
of the body in the paternal line, while in the 
maternal line there were many cases of tubercu- 
losis, but there was no record of any bone 
disease. 

On examination the temperature was 98.6° f . 
The blood pressure was 116/82. The most 
striking finding was the extreme caries involv- 
ing every tooth, many of which were riddled 
with multiple cavities. The tonsils were large, 
cryptic, and contained fluid pus. The breasts 
were small, the left showing an inverted nipple 
and the right a tender nodule. The left eleventh 
and twelfth ribs were sensitive to pressure and 
there were tender points along the crests of 
both ilia. The reflexes seemed about normal 
and there was no evidence of hypotonia. 

The hemoglobin was 90 per cent. The 
urinalysis was negative. The serum calcium 
was 1 5.0 mg. per cent, the inorganic phosphorus 
2.5 mg. per cent. Roentgen ray examination 
of the chest, ribs, cranium and pelvis showed 
no evidence of osteitis fibrosa cystica, but 
there was moderate osteoporosis especially 
involving the ischial rami and the bones of 
the skull were definitely thickened. A diagnosis 
of hyperparathyroidism was made and opera- 
tion advised. 

At operation only one parathyroid gland 
could be demonstrated on each side, although 
an extensive dissection was carried out e.xtend- 
ing down into the mediastinum from which a 
small piece of the thymus was removed. Both 
of the parathyroid glands appeared only 
slightly enlarged. The one on the left was 
removed; the one on the right was preserved. 
At the same time a subtotal thyroidectomy 
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was also done, removing about five-sixth of 
each lobe; no parathyroid tissue was found 
in the resected lobes. 

The patient made an uneventful recovery. 
The serum calcium had dropped to lo.o mg. 
per cent on the fourth postoperative da3^ 
Following operation all bone pain disappeared 
and the former lethargy was replaced by 
irritability, nervousness, and emotional unbal- 
ance. The deep muscle reflexes became hyper- 
active but no Chvostek or Trudeau phenomena 
appeared. Four weeks postoperatively, while 
these symptoms were at their height, the blood 
calcium was still found to be lo.o mg. per cent 
and the phosphorus 2.9 mg. per cent. The 
hyperirritability promptly subsided on ad- 
ministration of cod liver oil and calcium. 
Whether or not the dental caries will be checked 
remains to be determined after the passage of 
time. 

We believe the diagnosis of hyperpara- 
thyroidism is justified in this case even in 
the absence of marked typical changes in 
the bones because of the preoperative 
hypercalcemia and hypophosphatemia, the 
return of the serum calcium and phos- 
phorus to normal immediately after re- 
moval of the parathyroid tissue, the 
replacement of lethargy and hypotonia by 
an abnormal irritabilit}^ which was relieved 
by calcium administration. It seems likely 


that the disease had been present for a 
long time without greatly injuring the 
skeleton because of the protective effect 
of the self-administered calcium and cod 
liver oil, for it has been shown that ad- 
ministration of vitamin D and calcium 
tends to prevent skeletal decalcification, 
while at the same time encouraging high 
serum calcium and calcinosis. 

Churchill and Cope have recently re- 
ported on six cases of hyperplasia of the 
parathyroid glands without tumor. This 
case probably falls into the same category. 
While these tumors are often hard to find 
at operation and while in some cases 
tumors have been found only after re- 
peated explorations, the fact that such a 
thorough exploration was done in this case 
without finding a tumor, coupled with the 
fact that after removal of one parathyroid 
gland the serum calcium and phosphorus 
returned to normal and all symptoms dis- 
appeared, leads us to believe that the 
condition was one of hyperparathyroidism 
due to hyperplasia of the parathyroid 
glands. 
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INTRA'UTERINE RETENTION OF THE DETACHED FETAL 

HEAD 

Raymond Mundt, m.d. 

Physician, U. S. Indian Service 
TUBA CITY, ARIZONA 


INTRODUCTORY NOTE 

T he case reported herewith emanates 
from that great area of northern 
Arizona, northwest New Mexico and 
southern Utah known as Navajoland. This 
area comprises about 50,000 people and 
16,000,000 acres of land. 

These Indians are nomads, living in 
crudely constructed hogans, tending their 
herds of sheep and following the range. 
They have their medicine men who dance 
and incant before the sick to dispel the evil 
spirits of illness. Often it is only after failure 
of this ministration that the patient is 
brought to the Government hospital. The 
medicine man also acts as obstetrician as 
will be noted in the following report.* 
Intra-uterine retention of the detached 
fetal head is perhaps the most rare of the 
many possible complications of breech de- 
livery. Most textbooks do not mention this 
accident and I have found no record of its 
occurrence during delivery performed by a 
physician. • 

The index catalogue of the Army Medi- 
cal Library cites only one case; this oc- 
curred in a neglected breech unattended by 
a medical man. Plauchu presented this case 
before the National Society of Medicine of 
Lyon, France in June 1913, and reported it 
in the Lyon Medical of that year. He states 
that during extraction of the aftercoming 
head, separation may occur due to the 
arrest of the head by obstacles of the bony 
pelvis or muscles, or because of great size 
of the head as in hydrocephalus. It may 
also occur from too great forceps traction 
upon the head in cephalic presentations. 
Separation rarely occurs while the infant is 


alive, but after death the tissues become 
friable and are more easily torn. 

He was called to attend a woman with a 
retained fetal head, which he found in the 
fundus. It was easy to introduce one hand 
into the uterus, seize the stump of the neck 
with three-pronged forceps and bring the 
head down to the perineum. He then com- 
pleted the extraction with the Mauriceau 
or Smellie-Veit maneuver. He states that 
extraction might also be done with ordinary 
obstetric forceps and, if necessary, reduc- 
tion of the head by craniotomy or basio- 
tripsy. If the uterus is so strongly retracted 
about the head as to prevent extraction he 
recommends total hysterectomy. 

REPORT OK CASE 

Labor had commenced four days before ad- 
mission. That morning the breech presented 
and a medicine man of the tribe, assisted by 
the husband, tried to do an extraction. I do not 
know how long they pulled, but finally the body 
was torn from the head and a “Sing” was 
started. After some time the hospital was 
called and my associate. Dr. Safran, arrived 
while the “Sing” was in progress. He found the 
patient lying on a blanket in the hogan with 
the cord issuing from the vagina and not tied. 
Upon inquiring about the body of the baby he 
was informed that it was buried and found it in 
a pinion tree wrapped in rags. 

Physical examination upon admission re- 
vealed an emaciated Navajo primipara, 35 
years old, with temperature 98.4, pulse 80, 
blood pressure 120/80. She was in fair general 
condition. The uterus was not contracted and 
the fetal head was palpated in the epigastrium. 
The labia were very edematous, the umbilical 
cord protruding. Pelvic measurements were: 
isp. 24 cm.; icr. 26 cm.; bit. 29 cm.; ext. conj. 
18 cm.; diag. conj. ii; bi isch 7. DeLee gives 
the normal as 26, 29, 31. 20, 13, 10 respec- 


* Opinions expressed herein are those of the author 
and do not represent any official policy of the Office of 
Indian Affairs, U. S. Department of the Interior. 
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tively. Thus, this pelvis was contracted and 
funnel in type. 

Operation was performed under ether anes- 



Fig. I. Fig. 2. 

Fig. I. Bod3' of fetus after being pulled awaj’ 
from intra-uterine head. 

Fig. 2. Fetal head after extraction. 

thesia. The cervix was dilated but not effaced, 
the lips being edematous and lacerated. The 
sacral promontory projected far into the pelvis 
so that the hand passed with difficulty. The 
head was felt high in the fundus and the 
placenta was in situ. 

The soft parts were dilated with the hand 
An attempt was made to use obstetric forceps 
but this was unsuccessful because of the deform- 
ity of the pelvis and the floating characteristic 
of the head. The cranioclast was tried, but the 
guiding hand and this instrument could not 
pass the sacral promontory together. By ex- 
ternal pressure and internal maneuver the 
head was brought to the brim of the inlet, A 
finger was hooked under the mandible which 
was grasped by a tenaculum. The head would 
not pass and a piece of mandible came away. 
The skull was finallj' perforated with the ten- 
aculum and considerable brain tissue evacuated 
with a finger. Grasps of the tenaculum took 
away small pieces of the head and at last a 
combination of external pressure and traction 
by the internal hand served to evacuate the 
head. The placenta was extracted manually 
without difficulty. A first degree laceration of 
the perineum was closed with three catgut 
sutures. 

Twice during the operation the patient ap- 
peared weak and was given 7 j 2 gr. of caffeine 
sodium benzoate. The immediate postoperative 
condition was fair and looo c.c. of 5 per cent 
dextrose in saline was given intravenously, 
hour hours postoperatively, the temperature 
was 101.4 nnd the pulse no. The course con- 
tinued septic for seventeen days, with the tem- 


perature varying between 103.4 and 98 and the 
pulse from 124 to 78. On the fourth day, the 
pulse was imperceptible and the blood pressure 



Fig. 3. Patient when rcadj' to leave hospital. 


could not be read. An injection of i c.c. digi- 
fortis was given and tincture of digitalis, 
I c.c., administered by mouth every four hours. 
Fluidextract of ergot, 4 drams daily, was ad- 
ministered for seven days and sulfanilamide 
60 gr. daily for seventeen da3"S. 

Blood count on the fourth postoperative day 
revealed hemoglobin 70 per cent; R.B.C. 
4,260,000; W.B.C. 29,400; polj's 87 per cent; 
lymphocytes 13 per cent. The Wassermann and 
Kahn tests were negative. On the seventh day 
there was considerable abdominal distention 
which was relieved with pituitrin. On the ninth 
daj’’ sulfanilamide was suspended for three 
doses. That evening the patient had a severe 
chill with temperature of 103. 4° f . Sulfanilamide 
was again given; the temperature was 99 the 
next afternoon and then continued up and 
down for the next week. 

Vaginal examination on the sixteenth daj’’ 
revealed a mucopurulent cervical discharge; 
the lacerations were healed and the cervix firm. 


The uterus was retracting but the parametrial 
tissues were indurated and fixed. A large, 
apparently decubital, area was noted on the 
right buttock, although all precautions, such as 
use of a bed-ring, had been taken. This area 
had softened and become fluctuant on the 


cignreenrn aax’. 


under evipal_ anesthesia. At this time daily 
warm potassium permanganate douches were 
started and given for about three weeks. Four- 
teen days after opening the abscess, the cavity 
had become clean and stopped draining. Under 
local anesthesia the cavftv was curetted the 
wound edg^ freshened and" obliterating sutures 
inserted. Eight days later the sutures were 
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removed and the wound treated daily with the 
infra-red lamp. The patient was allowed out of 
bed, and on her fifty-seeond hospital day was 
discharged. Final vaginal examination showed 
the cervix normal in appearance, the uterus 
anteflexed but drawn to the left and not freely 
movable. There were no adnexal masses or 
tenderness. A slight vaginal discharge was 
present. 

SUMMARY 

The literature and etiology of intra- 
uterine retention of the detached fetal head 
in breech presentation is reviewed. An ab- 
stract is given of the only previously re- 
ported case. 

A case in an Indian primipara on the 
Navajo Reservation is reported. 


The head was extracted with great diffi- 
culty, and then only after perforation, due 
to disproportion of the pelvis. 

Convalescence was stormy; but sepsis 
was combated by sulfanilamide therapy 
and the eventual recovery was complete. 

The author desires to express his appre- 
ciation to Dr. James G. Townsend, Director 
of Health, Office of Indian Affairs, and to 
Dr. W. W. Peter, Medical Director, Navajo 
Service, for permission to publish this paper. 
Appreciation is also expressed to Dr. Nathaniel 
Safran, Junior Physician, Western Navajo 
Hospital, who assisted in the operation and 
gave valuable assistance in the care of the 
patient. 



ANTENATAL VOLVULUS WITH STRANGULATION 
AND PERFORATION INVOLVING A PORTION 

OF THE ILEUM* 


D. A. January, m.d. and E, B. Smith, m.d. 

Resident in Obstetrics, Margaret Hague Pathologist, Methodist Episcopal Hospital 

Maternity Hospital 


jjERSEY CITY, NEW JERSEY 

A 20 year old primi gravida at term was 
admitted February i, 1937 to the Meth- 
odist Episcopal Hospital of Brooklyn. 
She had had irregular labor pains of approxi- 
mately sixteen hours’ duration. Her clinic record 
covering the last trimesters showed a nega- 
tive Kahn and Wassermann, normal blood 
pressure, negative vaginal smear for yeast and 
trichomonas vaginalis, and an occasional very 
faint trace of albumin in the urine. Her pelvic 
measurements were not remarkable except for a 
narrowed outlet of 7.5 cm. 

After a thirty hour labor, during which nem- 
butal gr. and codeine sulfate gr. 2 were 
given, the patient was delivered by one of us 
(D. A. J.) under gas-oxygen-ether anesthesia. 
The fetal heart was heard throughout labor. 
An episiotomy was done and small Simpson 
foceps were used to assist in delivery of the 
head, which presented in the ROA position. 
Moderate difficulty was then experienced in 
delivering the body. This was found due to a 
considerably distended abdomen presenting a 
thick leathery wall marked with a few scattered 
areas of ecchymosis. The child, a female weigh- 
ing 7 pounds 2 ounces breathed irregularly and 
showed marked pallor and flaccidity, especially 
of the extremities. Its temperature was 96 °f. 
and it lived only two hours despite injections of 
alpha lobelin and adrenalin, and frequent oxy- 
gen administrations. No bowel movements or 
vomiting were recorded during this period. 
Before death the clinical impressions included; 
polycystic kidneys, basilar hemorrhage, Hirsch- 
sprung’s disease, intestinal stenosis, and ab- 
dominal trauma. 

The post-mortem examination (E. B. Smith) 
revealed marked cyanosis of the head and ex- 
tremities. The anus was open and protruding. 
The abdomen was markedly distended. About 
200 c.c. of dark brown fecal-Iike fluid escaped 
when it was opened. A greatly dilated loop of 
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ileum was lightly adherent to the under surface 
of the liver. The mesentery had undergone a 
complete turn in a clockwise direction with tor- 
sion and compression of the vessels at the root. 
Four loops of ileum lay parallel to each other, 
included in the volvulus. The three proximal 
loops were dilated, their walls edematous and 
thickened. The serosa was red and shiny, the 
vessels engorged. The distal loop adhered to the 
liver and was dilated to a diameter of 4 cm. Its 
walls were dark red with purplish areas, the 
serosa dull. A perforation at the right-hand end 
allowed intestinal contents to escape. The re- 
mainder of the ileum was 8 mm. in diameter and 
appeared normal. All other abdominal organs 
were normal in size, position, and development 
and showed no gross pathology. 

Sections were made of one of the strangulated 
loops of ileum. The wall was thickened and 
there were small extravasations of blood here 
and there. The lumen contained blood. The 
tissue showed no evidence of necrosis. 

The liver cells showed granular degeneration. 

The diagnosis was: Volvulus neonatorum 
(ileum), accompanied by- strangulation of ileum, 
spontaneous perforation of ileum and granular 
degeneration of the liver. 

DISCUSSION 

In explanation of the factors responsible 
for abnormal rotation, we must consider 
briefly the development of the gastrointes- 
tinal tract in the embryo. Fundamental 
work on the development of the intestine 
and its anatomic position was done b3'^ 
MalF (1898). Frazer and Robbins^ (1915) 
among others, also contributed much to 
the knowledge of intestinal rotation. More 
recently, since the verj" comprehensive re- 
port of Dott- (1923) a flood of articles on 
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malrotation and its complications have 
appeared^’'’ ^ ® 

The primitive alimentary canal develops 



dilated loops of ileum at the site of the 
volvulus. 

from endoderm and is soon roughly divisi- 
ble into three portions. However, the mid- 
gut, because of its mobility, is the chief site 
of abnormal rotation, and it is here that the 
present ileal volvulus occurred. The midgut 
stretches from the biliary papilla through 
the jejunum, ileum and the right end of the 
transverse colon. It is supplied by the supe- 
rior mesenteric artery and flanked by the 
foregut (stomach and duodenum) above, 
and the hindgut (left end of the transverse 
and the whole of the descending colon) 
below. 

Somewhere about the tenth or eleventh 
embryologic week this rapidly elongating 
midgut loop, which previously has been 
forced out into a sort of umbilical hernia 


by the growing liver, is returned to the 
abdominal cavity, and rotates (normally) 
counterclockwise 270 degrees about the axis 
of the artery. This places the duodenum 
behind, and the transverse colon in front of 
the mesenteric vessels. The exact timing oj 
the return of these visceia into the abdomen is 
held to determine their relative disposition. 
It may be at this particular stage that the 
present volvulus occurred, i.e., four loops of 
the ileum were rotated (abnormally) clock- 
wise 360 degrees. Moreover there was no 
apparent defect, consequent to malrota- 
tions, in the mesentery or its attachments, 
such as noted in the literature^ which 
might account for this abnormality. 

As a precipitating factor in infant volvu- 
lus one must discard in this case the theory 
of active persistalsis incident to the first 
food taken, ^ for this infant received no 
feedings before it died two hours after de- 
livery. In addition it should be noted that 
the entire midgut did not join in the ab- 
normal rotation, and thus this case differs 
from one type of malrotation that has been 
reported.^® Finally, the strangulation and 
perforation present in the ileum afford in- 
teresting ground for speculation. From the 
pathologic evidence they appear to have 
developed long after the volvulus is sup- 
posed to have been formed. 

Several questions, unanswerable at pres- 
ent, immediately arise; Is there some physi- 
ologic activity of the bowel only present 
shortly before birth? And did this precipi- 
tate the strangulation of the twisted loops 
with the sequence of perforation and death? 
Or is the thirty hour labor to be taken as 
the chief factor in the strangulation? 

SUMMARY 

1. A case of antenatal volvulus of the 
ileum with death two hours after birth is 
presented. 

2. A brief survey is made of gastrointes- 
tinal development with some emphasis on 
the normal rotations of the primitive mid- 
gut, to bring out more clearly the abnor- 
malities in rotation, of which this case 
furnishes an unusual example. 
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It can be fairly stated that bleeding from the bowel is the most im- 
portant single symptom pointing to organic disease of the intestinal tract. 
. . . It is an indication of a break in the mucosa of the bowel somewhere 
along its course, or in the epithelium of the anal canal. 

From — “The Rectum and Colon” by Hayden (Lea & Febiger). 



SUCCESSFUL REMOVAL OF A GANGRENOUS APPENDIX 
IN A PREMATURE NEWBORN* 


Edward L. Howes, m.d., f.a.c.s. and Burke Syphax, m.d. 

Head, Department of Surgery, Howard 
University 


WASHINGTON, D. C. 


T his case is reported because the pa- 
tient is jfounger than any recorded in 
the literature and because it serves to 
call attention to the incidence of acute ap- 
pendicitis in irreducible scrotal hernia of 
the infant. 

Baby S, a 6 day old negro male, was ad- 
mitted to Freedman’s Hospital November 27, 
1938 because of swelling of the scrotum and 
persistent vomiting. Two days previous the 
mother had first noted a swelling of the right 
scrotum, and the next day, the baby became 
fretful, cried almost constantly, vomited every- 
thing, and had no bowel movement. The swell- 
ing increased in size. 

The infant had been delivered at home, 
November 21, a premature of months. The 
baby weighed only 4 pounds at birth but was 
apparently healthy and strong and had been 
taking breast feedings well. 

On physical examination, it cried whenever 
handled, the lips were dry and tongue coated. 
Its weight was 3 pounds i ounce. The right 
side of the scrotum contained a mass 1}^ cm. 
in diameter which was tense and apparently 
tender. The mass extended up to the external 
ring where it narrowed and disappeared in the 
lower half of the inguinal canal. It did not 
change in size during crying. The adjacent 
abdomen was normal. The right testicle could 
not be distinguished from the swelling, but the 
left testicle was of the expected size and in the 
dependent portion of the scrotum. 

Temperature was loi and pulse 120, respira- 
tions 28. The red blood cells numbered 6,350,- 
000, the whites 8,450. 

A diagnosis of strangulated right indirect 
inguinal hernia was made, the scrotum ele- 
vated, the baby sedated and placed in Tren- 
delenburg position. 


mass did not reduce in spite of sleep. Con- 
servative therapy was, therefore, abandoned. 
By the time an operative permit was obtained, 
another eight hours had passed and definite 
redness and local heat of the skin had developed. 

Operation. Without anesthesia the con- 
ventional incision employed for inguinal hernia 
was made and extended down over the base of 
the scrotum. The cecum was found in its usual 
position inside the internal ring, but the 
appendix traversed the entire length of the in- 
guinal canal into the scrotum. Distal to the 
external ring it was gangrenous and united in a 
purulent mass with a bilobed testis which was 
twice the diameter of the left testicle. There 
was free pus present and all structures includ- 
ing the skin were edematous and thickened. 
The appendix was amputated; the stump in- 
verted, and the internal ring closed. Silk 
sutures were used throughout. The testicle was 
separated from the gangrenous portion of the 
appendix and replaced in the scrotum. The skin 
was sutured with a few silk sutures and the 
dependent portion of the scrotum drained with 
a small bit of rubber tissue. The baby left the 
operating table in good condition. 

Postoperative Course. The temperature rose 
to 104 degrees on the day following operation 
and then dropped from day to day. No physical 
signs or symptoms of peritonitis developed. 
During the first three postoperative days the 
patient was given a clysis of 50 c.c. of normal 
saline in the buttocks twice daily. He was given 
two hour feedings and the usual treatment for 
prematurity. The feedings were well taken, but 
the baby did not' begin to gain weight until a 
week after operation. The wound drained 
freely and developed redness of the skin edges. 
The rubber tissue was removed on the third 
day because adequate drainage was being es- 
tablished by separation of the edges from the 
midportion of the incision to its most distal 
extremity. The skin sutures were removed over 


During the next six hours the baby had a 
bowel movement and vomiting ceased, but the 
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this entire area on the fourth day. Healing 
then became very sluggish, as is characteristic 
of the process in undernourished, partially 
dehydrated infants. Vitamin c was added to 
the diet in rather large quantities in the hope 
that it might stimulate repair. There was some 
apparent improvement. The wound completely 
healed eighteen days after operation. At this 
time the baby’s weight was 3 pounds 14 ounces. 
When it was approximately three months old, 
it weighed 6 pounds. A definite hernia in the 
region of the scar was noted, but the right 
testicle was only slightly larger than the left. 

COMMENT 

The pathologic report confirmed the di- 
agnosis of gangrenous appendicitis. The 
attempt to save the right testicle was of 
doubtful efficacy. 

Appendicitis has been described at all 
ages. Mason and HilT reported a case with 
death on the third day of life which appar- 
ently developed prenatally, Christowa^ has 
also reported an inflamed appendix causing 
death from peritonitis in a three day old 
infant. Abt,® in 1917, collected from the 
literature eighty cases of appendicitis oc- 
curring in infants under three years of age. 
A generous percentage of these in males 
were in strangulated inguinal herniae. In 
the twenty cases under three months of 
age, sixteen were in males and eight were in 
strangulated herniae, an incidence of 50 per 
cent. There were four males in the group 


between three and six months but none 
were in herniae. Between six months and a 
year there were seven males and two had 
strangulated hernia or an incidence of 24 
per cent in strangulated hernia in the males. 
The incidence is so high that the possibility 
of the appendix being involved in a right 
sided strangulated inguinal hernia in the 
male infant must always be considered. The 
development of the gangrene undoubtedly 
originates mechanically from an occlusion 
of the blood supply. The prognosis with 
treatment is invariably good. Of the four- 
teen cases cited by Abt all recovered. The 
youngest patient reported in the literature 
was 12 days old,^ and the next youngest 
fourteen days, reported by Kramer.® An- 
other of the same age was reported by 
Hoffman.® Bachy and Rabourdin^ have 
recently called attention again to the occur- 
rence of appendicitis in right sided herniae 
in males of all ages. 
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THE CAHAN NAIL EXTRACTOR=^ 

Alvin M. Cahan, m.d. 


NEW YORK, NEW YORK 

T he instrument is designed to extract when it is in use, and as a backstop for the 
nails placed in the neck of the femur cylindrical weight when it is moved back- 
for support in the open reduction of ward during the extraction maneuver. 



Fig. I. The Cahan nail extractor. 



Fig. 2. A, the nail extractor with the jaws closed over the head of a Moore nail, b, a Moore nail. 


fractures. Its purpose is to accomplish this When in use, the shaft of the instrument 
removal with a minimum of trauma to the is placed in line with the axis of the nail, 
surrounding bone and soft parts. the jaws are placed over the head of the 

The instrument is based on the principle nail and the sleeve is slid forward as far 
of the carpenter’s hammer, which drives as it will go, thereby locking the jaws over 
a nail home by the application of force to the nail head. (Fig. 2A.) Then with the 
the head of the nail; the extractor drives handle between the thumb and first two 
the nail out by the application of a similar fingers of the left hand, the cylindrical 
force in the opposite direction. weight is moved forward with the right 

The extraction is accomplished (Fig. i) hand along the shaft up to the junction of 
by the use of a pair of jaws, “ i,” clamped the shaft and the jaws of the instrument; it 
on to the nail head by means of a sliding is then moved back so as to deliver a sharp 
sleeve, “2.” This part of the instrument is blow against the backstop. One to several 
continuous with a straight shaft, “3,” upon such blows will usually suffice to extract 
which slides a cylindrical weight, “4.” This the nail. 

functions as does the head of the carpen- This instrument has been used by Dr. 
ter s hammer. At the end of the shaft is a Nelson W. Cornell to extract Moore nails 
steel bolt, “5,” which serves a double pur- (Fig. 2 b ) in a small series of cases. In each 
pose: It acts as a handle for the instrument instance the procedure has been accom- 
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plished satisfactorily through a small skin 
incision. It is to be noted (i) that no 
leverage is used against the femur itself or 
any other part of the patient’s body to 
secure countertraction for the instrument; 

(2) that the force of extraction is applied 
directly in line with the longitudinal axis of 
the nail, thus minimizing trauma to the 
bone in which the nail is embedded; and 

(3) that the nail is extracted as easily' as it 
is hammered into place, for, in effect, it is 
hammered out in the same manner. 


SUMMARY 

1 . An instrument is presented that is de- 
signed to extract nails from the neck of 
the femur, and is known as the “Cahan 
Nail Extractor.” 

2. In action, this extractor is analogous 
to the hammer which hammers the nail 
out of its bed. 

3. The use of the instrument involves a 
minimum amount of adventitious trauma • 
and a maximum of ease for the operator. 


Correction: It has been brought to our attention that the name of the 
coauthor of an article by Dr. Kimpton in our August, 1940, issue should 
have read A. Reynolds Crane and not D. Reynolds Crane. 
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THE SURGERY OF MEDIASTINAL TUMORS* 

George J. Heuer, m.d. and William DeWitt Andrus, m.d. 

NEW YORK, NEW YORK 

T he mediastinum harbors an extraordinary variety of benign 
and malignant tumors. A survey of our own experience and a 
review of the literature shows that these include the dermoid 
cysts and teratomas, the cysts of endodermal and mesodermal 
origin, the cystic lymphangiomas and the echinococcus cysts. The 
connective tissue tumors include fibromas, lipomas, leiomyomas, 
xanthomas, chondromas, chondromyxomas and chondrosarcomas. 
Neurogenic tumors include neurofibromas, ganglioneuromas, neuro- 
blastomas and neuroepitheliomas, the benign and malignant tumors 
of the thymus gland; the primary tumors of the mediastinal lymph 
nodes include lymphosarcoma, Hodgkin’s disease and endotheliomas, 
the primary and secondary sarcomas, the rather heterogenous group 
of primary and metastatic carcinomas and the intrathoracic goiters. 
The very number of the lesions precludes a full consideration of 
them, yet an effort will be made to cover their salient features. 
Before doing so, some general statements will be made regarding 
the symptomatology, diagnosis and treatment of mediastinal tumors 
which apply more or less to all of them. 

Occasionally a mediastinal tumor may be asymptomatic and is 
discovered during the course of a routine physical examination. But 
when mediastinal tumors give rise to symptoms these may be of two 
kinds, general or local. By general symptoms we mean the common 
symptoms of pain in the chest, cough, dyspnea and cyanosis. They 
are the result of mediastinal compression, and vary with the size 
and location of the lesion and degree of compression of various 
mediastinal structures. The pain may be dull and aching, may be 
sharp like that in pleurisy or may be dull and boring as in aneurysm. 
It may be local and referred to the region of the tumor, or it may be 
referred a considerable distance. The cough usually is irritative, 
absent at times and again distressing. Irritation of the pleura or of a 
bronchus by pressure is usually the cause. It is frequently accom- 
panied by a scanty mucoid expectoration, but may be associated 

* From the Department of Surgery, New York Hospital and Cornell University 
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with bloody sputum, at times with severe hemoptysis, with the 
expectoration of pus or of hair, tumor fragments or other material 
of value in diagnosis. Dyspnea is a variable symptom but at some 
stage of the disease manifests itself with great regularity. It is some- 
times inconspicuous in large tumors but may be disturbing in small 
tumors. It may or may not be associated with cyanosis. 

In addition to these general manifestations of mediastinal tumors 
are other signs which may be designated as local in the sense that 
they are visible through local swellings or are due to implications of 
structures in the immediate neighborhood of the lesion. Visible 
swelling over the chest or in the suprasternal region, in rare instances 
with pulsation, dilatation of the veins of the neck and front of the 
chest sometimes associated with edema of the face, inequality of the 
pupils or a definite Horner’s syndrome, hoarseness due to pressure 
upon the recurrent laryngeal nerve, dysphagia due to pressure upon 
or dislocation of the esophagus, herpes or neuralgia due to pressure 
upon intercostal nerves, all are manifestations of mediastinal tumor 
observed with variable frequency, some of which at times have a 
definite localizing value. The occurrence of Horner’s syndrome, for 
example, suggests not only a lesion of the posterior mediastinum but 
one involving the paravertebral sympathetic chain. 

The symptoms just enumerated, it will be observed, are due 
largely to mechanical causes; and not infrequently death in medi- 
astinal tumors is due to mediastinal compression and its effects upon 
the respiration and circulation. In malignant lesions, anemia, loss of 
weight and strength and irregular fever occur as in other malignant 
tumors but are seen less frequently, due, perhaps, to earlier death 
from compression symptoms. It should be recognized that tumors 
of the mediastinum may cause symptoms referable to the spinal 
cord; conversely, tumors arising within the spinal cord may extend 
into the mediastinum. 

In the diagnosis and differential diagnosis of mediastinal tumors, 
all the resources of the internist, roentgenologist, bronchoscopist 
and surgeon may be necessary. Careful physical, roentgenographic, 
bronchoscoplc and sputum examinations will serve in some cases 
not only to establish the presence and location of a lesion but also 
its pathologic nature. In other cases the application of these diag- 
nostic methods succeeds in establishing the presence of a medi- 
astinal tumor but fails to indicate its nature. In some of these, and 
especially those near the thoracic Avail, an aspiration biopsy may 
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serve to establish the pathologic diagnosis, in others, the removal 
of an accessible involved gland, and in still others the response of a 
lesion to a controlled dose of roentgenotherapy. But experience shows 
that in not a few cases all our present diagnostic methods fail to 
establish the pathologic nature of the tumor, although they do 
establish its presence and its location within the mediastinum. 

Confronted with this situation, the thoracic surgeon, in the 
diagnosis of certain mediastinal tumors, comes to rely upon his 
experience first, with respect to the kind of shadow in the roentgen- 
ogram cast by various mediastinal tumors and second, with respect 
to the predeliction of certain tumors for certain locations in the 
mediastinum. Neither of these criteria is infallible, but they not 
infrequently serve to differentiate between a benign tumor amenable 
to surgical removal and a malignant lesion which is inoperable. 
Certainly in our experience a clearly defined, circumscribed shadow 
in an x-ray film is most often cast by a- benign tumor; although it 
does not rule out such lesions as ganglioneuromas or teratomas which 
have undergone malignant degeneration, certain sarcomas, or 
lesions other than tumor, as mediastinal abscess and non-pulsating 
aneurj'^sms. Again, in our experience, the diffuse, poorly defined, 
irregular shadow is most often associated with malignant conditions, 
a finding to which also there may be exceptions. Less important 
than the x-ray is the diagnostic information obtained from the 
particular location of the lesion. Tumors in the posterior media- 
stinum are particularly apt to be the ganglioneuromas or other 
neurogenic neoplasms arising from the sympathetic chain or thoracic 
nerves, or the various forms of chondroma arising from the costo- 
vertebral articulation or intervertebral discs. The dermoid cysts 
almost always occur in the anterior mediastinum, and so on. Fre- 
quently, however, such distinctions have no meaning, for tumors, 
when they reach any considerable size, may defeat all efforts to 
determine their exact site of origin. It must be admitted, when all is 
said, that one of the handicaps to more intelligent treatment of 
mediastinal tumors lies in our diagnostic limitations. 

The indications for treatment and the kind of therapy advisable 
for the various tumors of the mediastinum may here be touched 
upon in a general way, leaving fuller discussion of these matters to 
our later consideration of individual groups of tumors. 

A question which appears to arise with increasing frequency is 
what our attitude should be toward the mediastinal tumor without 
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symptoms or with insignificant symptoms. There seems little doubt 
that various benign tumors may fail to provoke symptoms over long 
periods of time. The occasional finding in an aged individual of a 
tumor which, because of its nature, must have originated early in 
life, even suggests that a person may carry a tumor throughout life 
without serious impairment of health. There is evidence to show that 
some benign tumors undergo slow and continuous growth as might 
be expected; that others, having reached a certain size, become for a 
time quiescent or grow so slowly that their growth cannot, over a 
period of several years, be demonstrated in the x-ray film ; that still 
others, after a period of quiescence, again may begin to grow, and 
that this secondary activity may indicate a malignant change in a 
previously benign tumor. As a general rule we think it can be said 
that tumors without symptoms or with insignificant symptoms may 
be expected to provoke symptoms sooner or later because of simple 
enlargement or malignant degeneration. Our own experience and a 
review of the literature suggests that the individual who continues 
to harbor a benign tumor is subject to definite danger. Among 
thirteen cases of dermoid cyst and teratoma in our own series, five 
had undergone malignant change at the time they came under our 
observation. In a review of 217 cases of dermoid cyst in the literature 
we find that forty-seven patients remained untreated and all died 
of the disease. Of twenty-eight cases of lipoma of the mediastinum, 
thirteen patients were not treated and all died; and in seven death 
was directly due to the lesion. In eighteen cases of fibroma of the 
mediastinum, thirteen patients were not treated and all died; in 
five the tumor was removed and all recovered. We could enlarge 
upon such data as these. The point we wish to make is that the lack 
of prominent symptoms in mediastinal tumor is to the individual a 
fortunate circumstance but does not necessarily imply that the 
lesion is quiescent, that it may not undergo malignant degeneration 
or that it may not eventually cause his death if not removed. It 
would seem wise seriously to consider surgery in this group of cases. 

In the treatment of mediastinal tumors the question of surgical 
removal or roentgenotherapy naturally arises. From our own experi- 
ence there would appear to be a tendency on the part of the profes- 
sion to treat mediastinal tumors primarily by radiation. The opinion 
seems to be prevalent that .v-ray therapy may achieve satisfactory 
results; and if it fails to do so, surgery then may be considered. We 
would suggest that this attitude be reversed; that upon the discovery 
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of a mediastinal tumor the surgeon, experienced in thoracic surgery, 
should be consulted; and not until he has concluded that surgery is 
inadvisable should x-ray therapy be undertaken. As we shall point 
out, certain benign tumors and some of the malignant tumors are 
amenable to surgical removal and in general these fail entirely to 
respond to x-ray therapy. Not only does x-ray fail to reduce their 
size but it may fail also to prevent their malignant degeneration. It 
may make subsequent attempts at surgical removal more difficult 
and hazardous because of the production of massive adhesions. It 
may be not only a wasted effort but one productive of harm to the 
patient. 

A survey of our own cases shows that the dermoid cysts and 
teratomas, the various other mediastinal cysts, the intrathoracic 
goiters, the benign connective tissue tumors including those derived 
from cartilage, the benign tumors of neurogenic origin, the benign 
tumors of the thymus gland and certain primary but circumscribed 
sarcomas lend themselves to surgical removal; while the primary 
malignant tumors of the mediastinal lymph nodes (lymphosarcoma, 
Hodgkin’s disease, etc.), the malignant thymomas and the various 
mediastinal carcinomas have proved unsatisfactory from the view- 
point of surgery. Such a rough grouping of cases at least indicates 
which of the various mediastinal tumors had best be treated pri- 
marily by surgery and which by x-ray therapy. The proportion of 
the total number of cases amenable to surgery as seen in a general 
hospital (New York Hospital) is suggested by our experience. In 
145 cases of tumor of the mediastinum observed in the medical and 
surgical wards, 107 are examples of malignant disease and thirty- 
eight are examples of benign tumor. Of the 107 cases of malignant 
tumor, forty-seven are primary malignant tumors (lymphosarcoma, 
Hodgkin’s disease) of the mediastinal lymph nodes, thirty-one are 
malignant tumors of the mediastinum secondary to cancer of the 
lung, twelve are malignant tumors secondary to other malignant 
conditions and seventeen are primary malignant tumors of the 
mediastinum. In this group of malignant lesions, surgery was con- 
templated only in the seventeen primary malignant tumors and of 
these surgical exploration was carried out in twelve. In six the tumor 
proved inoperable, in six the tumor was removed. Of the thirty- 
eight cases of proved or presumed benign tumor operation was per- 
formed in seventeen, in sixteen of which the tumor was removed. 
Of the twenty-one cases in which operation was not performed, sur- 
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gical opinion regarding operability was not requested in five; in 
five admission to the hospital was so late and symptoms so advanced 
that surgery could not be considered; in two symptoms were so slight 
that agreement regarding operation could not be obtained and in 
eight operation was refused. Of these twenty-one cases, six patients 
are known to be dead, eleven were followed for a time but cannot 
now be traced and presumably are dead and four are living and 
being followed. The total experience shows first that with earlier 
diagnosis a greater number of the primary malignant tumors may 
come within the field of surgery and second, that a larger percentage 
of the benign tumors should be subjected to surgery. 

In addition to the tendency to delay in the surgical treatment of 
benign tumors as indicated by the twenty-one cases above noted, is 
the tendency to be deterred from seeking surgical relief because of 
the size of certain mediastinal tumors. The literature contains reports 
of patients with large tumors who have died from mediastinal com- 
pression symptoms and who, at autopsy, presented large tumors un- 
attached to vital structures and easily removable. In general in these 
cases, the long duration of sjmiptoms, the finding of a circumscribed 
shadow and the fact that the patients have, not long since, suc- 
cumbed to the disease, suggests that the lesion was benign and did 
not involve essential structures within the mediastinum. We have re- 
moved tumors weighing as much as eight pounds with remarkably 
little effect upon the individual. The removal of such large tumors is 
a mechanical problem which may indeed present difficulties but 
these, with our present facilities, are not insurmountable. 


OPERATIVE TECHNIC 

Perhaps only three matters in the operative treatment of medias- 
tinal tumors require comment. These are the choice and method of 
anesthesia, the surgical approach to the lesion and the closure of the 
thoracic wound. 

Anesthesia. We have found that intratracheal anesthesia is the 
most satisfactory method in mediastinal tumors. The intratracheal 
tube may be introduced in the usual way under laryngoscopic 
observation or through the nose according to the method of Magill. 
As a method it has the advantage of relieving the surgeon of his 
fears of respiratory upsets when one or both pleural cavities are 
widely opened. If administered by skilled anesthetists, anesthesia 
generally is smooth and satisfactory. A variety of anesthetic agents 
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may be used with this method. Ether and oxygen alone is highly 
satisfactory and when in doubt, either with respect to the skill of 
the anesthetist or the condition of the patient, is perhaps the 
anesthetic of choice. Nitrous oxide-oxygen, combined if necessary 
with ether, has proved quite satisfactory with us. Better, however, in 
our experience, is cyclopropane gas with which a smooth anesthetic 
without a trace of cyanosis may be given even when both pleural 
cavities are opened. 

Surgical Approach. The location and the size of the lesion deter- 
mine the thoracic approach. Generally speaking, we have found 
that three surgical approaches will usually adequately expose the 
majority of mediastinal tumors. These are the anterior, lateral and 
posterior approaches. 

Anterior Approach. This approach is applicable to tumors of 
small to medium size situated in the anterior mediastinum. An 
incision is made over the costal cartilage and rib most nearly cor- 
responding to the midpoint of the tumor as shown in the x-ray film. 
The fibers of pectoral muscle are divided and a generous subperios- 
teal resection of the rib and costal cartilage to its sternal junction is 
made. If the tumor be small, an incision is made through the poste- 
rior periosteum of the resected rib, the pleura opened and exposure 
obtained with a proper rib spreader. If the tumor prove to be too 
large for delivery through the opening obtained, the approach can 
immediately be enlarged in the following way : A vertical incision is 
made along the right or left sternal border at right angles to the 
previous transverse incision. The costal cartilage above and below 
that previously resected is exposed and divided at its junction with 
the sternum. The rib spreader now produces a large triangular 
opening, its base at the sternal margin, and its apex at the lateral 
thoracic wall. (Fig. i.) 

Lateral Approach. This is applicable to the large mediastinal 
tumors which have extended laterally into one or other pleural 
cavity. A long incision encircling the hemithorax is made over the 
rib corresponding to the midpoint of the tumor. Such muscles as 
cover the rib are separated or divided. With the exposure of the rib 
the question arises whether to make an intercostal incision between 
it and the adjacent rib or to resect a long segment of the rib sub- 
periosteally and open the pleura through its posterior periosteum. 
Either method may be used. After an experience with both methods 
we believe the approach to the pleural cavity through the posterior 
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periosteum of a resected rib to be more desirable because subsequent 
closure is more satisfactory. With the pleura opened a rib spreader 
is used to expose the wound as widely as may be necessary. In 



Fig. I. Operative approach, anterior. (From Pack and Livingston’s “Cancer and 
Allied Diseases,” P.aul B. Hoeber, Inc.) 

cases with unusually large tumors in which the tumor cannot be 
delivered through the opening obtained, a rib or ribs above or below 
the rib resected may be divided at one or both ends of the incision 
making a trap-door type of approach. (Fig. 2.) 
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Fig. 2. Operative app.oach, lateral. (From Pack and Livingston’s “Cancer and 
Allied Diseases,” Paul B. Hoefaer, Inc.) 
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Posterior Approach. This is satisfactory for the tumors which 
occupy the upper posterior mediastinum. An incision is made be- 
tween the spine and scapula which, below the latter structure, is 
curved laterally so that the scapula may be retracted outward. The 
posterior muscles attaching the scapula to the spine are divided, the 
scapula is strongly retracted laterally and the underlying ribs ex- 
posed. Sufficiently long segments of the ribs overlying the tumor are 
resected subperiosteally and a flap consisting of intercosta] muscles 
and the posterior periosteum of the resected ribs reflectedjn what- 
ever direction seems best suited to the individual case. It is used in 
the subsequent closure of the wound. The pleura is opened widely 
and appropriate rib spreaders give an exposure sufficiently large for 
all but the really large tumors. (Fig. 3.) 

Certain technics within the thorax which we have found useful 
may briefly be mentioned. A thin lappet of lung is attached not 
infrequently to a mediastinal tumor which at times cannot be 
separated without tearing into the lung substance. It is better under 
these circumstances to divide the strip of lung attached to the 
tumor and then suture the divided surface of the lung airtightly and 
with regard to total hemostasis. The freeing of a tumor down to its 
point of origin or attachment should be done with the greatest care 
not only to prevent hemorrhage, but to prevent injury to important 
mediastinal structures. Not infrequently it is found that after freeing 
a tumor to its point of origin or attachment the tumor itself so com- 
pletely fills the operative field that its final removal cannot be 
achieved under direct vision. This is true particularly in tumors at 
the apex of the thoracic cavity. In cases of this sort, a Shenstone 
snare, such as is used in controlling the hilum in pulmonary lobec- 
tomy, may temporarily be placed about the tumor at its point of 
attachment and the tumor removed, after which, under direct vision, 
the remaining fragment of tumor can be excised and hemorrhage 
controlled. 

Closure of the Wound. The importance of meticulous aseptic 
technic during the course of operation and of careful closure of the 
thoracic wound after operation within the thorax has been com- 
pleted cannot be overemphasized. The reopening of the wound, 
whether this be the result of careless closure or of infection, is a most 
serious and may well be a fatal postoperative complication.' An open 
sucking pneumothorax results, with its detrimental effects upon 
the respiration and circulation. Satisfactory reclosure is difficult and 
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Fig. 3. Operative approach, posterior. (From Pack and Livingston’s “Cancer and Allied 

Diseases,” Paul B. Hoeber, Inc.) 
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oftentimes the problem presented is an unsurmountable one. Our 
own experience indicates that a careful closure of the wound in 
layers accurately approximated with interrupted sutures of silk is 
the best method. If ribs or costal cartilages are divided as is some- 
times necessary in the anterior and lateral approaches, it is believed 
desirable to reapproximate the divided ends accurately with strong 
fine wire. The reason we prefer, in the lateral approach, the opening 
of the pleura by an incision through the posterior periosteum of a 
resected rib rather than by an intercostal incision is that the former 
offers better conditions for closure. If the incision has been made 
through the midline of the posterior periosteum, there is left on 
either side of it and attached to the intercostal muscles a strip of 
periosteum which holds firmly the silk sutures used in the airtight 
closure of the pleura. 

The question of drainage of the pleural cavity arises when 
definite or suspected soiling has occurred in the course of the opera- 
tion (dermoid cysts, etc.). Certainly drainage should not be used for 
bleeding at the end of the operation nor for anticipated pleural 
effusion which is common after operation within the thorax. These 
had best be treated by aspiration in the postoperative period. If, 
however, drainage is deemed necessary, it should never be estab- 
lished through the primary wound. To do so is to jeopardize the 
wound which may reopen with a resulting sucking pneumothorax. 
The best method we have found is to close the primary wound com- 
pletely and establish airtight drainage of the pleural cavity at a dis- 
tance from it by means of catheter introduced through a cannula. 

There is little which needs to be said on the postoperative treat- 
ment. Supportive measures including blood transfusions may be 
necessary. An oxygen tent for the period immediately after opera- 
tion is very desirable and is commonly used by us. The thorax is 
carefully watched by symptoms, physical examination and x-ray; 
and should a pleural effusion appear, the fluid is aspirated if it 
causes embarrassment. A pneumothorax, if not treated at the com- 
pletion of the operation by aspiration and allowed to persist, tends 
to increase the liklihood of effusion and, therefore, had best be 
treated at the completion of the operation. 

^ DERMOID CYSTS AND TERATOMAS 

By far the commonest tumors of the mediastinum are the group 
designated as dermoids or teratomas. It is customary to include 
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under one or the other of these terms cysts or tumors of varying 
degrees of complexity, from the simple epidermoid cysts to those of 
more involved histologic composition. These tumors are congenital 
and probably have their origin from rests or misplacements of 
branchiogenic cells drawn into the thorax by the descent of the 
diaphragm and heart. Typically they arise in the anterior medias- 
tinum and come to lie upon the anterior surface of the pericardium 
or in front of the great vessels, although they may assume other 
positions. In a number of the reported instances the tumor appar- 
ently arose from the thymus. 

These tumors grow very slowly and usually remain quiescent for 
a number of years as indicated by the fact that only twelve, or 
5.5 per cent of the 217 cases which we have collected were under 
twelve years of age. Symptoms appear rarely before puberty and the 
majority have not come under observation until the third decade. 
In some cases trauma or infection has been associated with an in- 
crease in the size of the tumor and the onset of symptoms. 

In size these tumors varj^ from that of a walnut to that of a 
“man’s head” or even larger. The largest reported tumors are those 
of Doran and Lester (30 X 40 X 20 cm. and weighing 5320 Gm.) 
and of Stanbury and Oille (31 X 18 X 16 cm., weighing 4173 Gm.). 
While they arise typically in the anterior mediastinum in front of 
the pericardium and great vessels, their location as disclosed by 
x-ray or at operation is variable. Duval classifies them as (a) retro- 
sternal — not extending beyond the confines of the mediastinum,' (b) 
cervico-retrosternal — presenting at the base of the neck, (c) medi- 
astino-thoracic — extending into either thoracic cavity, and (d) 
lateral thoracic — lying largely in either thoracic cavity. The larger 
number of cysts causing symptoms are of the lateral thoracic variety. 

The structure of dermoid cysts and teratomas varies greatly, the 
simplest being thin-walled cysts containing cloudy fluid or grumous 
material. Others contain ectodermal derivatives including skin, hair, 
teeth, etc., and the more complicated comprise tissues originating in 
all three germinal layers. Occasionally, a part of the cyst wall may 
undergo calcification and in a few cases the calcium deposits may be 
extensive. The solid teratomas are less frequently seen than the 
more simple cysts, and many of the former also contain cystic areas. 
A number of these tumors have been carefully studied and almost 
every variety of tissue found, while in others one tissue may over- 
grow the remainder, making the ultimate diagnosis difficult. 
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The most common complication of such tumors is infection 
resulting either from rupture of the cyst into a bronchus or from a 
respiratory infection. Such a complication may cause a sudden and 
rapid increase in the size of the tumor, provoking severe symptoms. 
The wall of the cyst becomes thickened and adherent to the sur- 
rounding structures while its contents may assume a thick, purulent 
character. Malignant degeneration either of a sarcomatous or 
carcinomatous nature may take place, but this is of relatively rare 
occurrence. 


SYMPTOMATOLOGY 

While a number of dermoid cysts and teratomas have been dis- 
covered accidentally or at postmortem in infants or young children, 
symptoms are rarely produced before the age of puberty. This latent 
period may extend far beyond adolescence, symptoms appearing 
only late in life. Indeed, in some cases the tumor remains completely 
asymptomatic and is discovered accidentally when the patient has 
reached an advanced age. The larger number, however, begin to 
produce symptoms when the patient is between 20 and 40 years of 
age, and so often after a respiratory infection that this may be con- 
sidered to have initiated them. In others the symptoms of the tumor 
may be overshadowed by those of a coexisting pulmonary con- 
dition such as tuberculosis. 

Pain, cough and dyspnea are the most common symptoms noted, 
and more rarely secondary symptoms from pressure on various 
mediastinal structures. In the occasional case in which cough is 
associated with expectoration of hair or other portions of the cyst’s 
contents the diagnosis is evident. The physical signs are those to be 
expected from a mediastinal mass, and may in addition indicate 
certain of the effects of the tumor such as bronchial or mediastinal 
compression. If the cyst be infected, all these signs may, of course, 
be exaggerated. 

The roentgenographic examination is of the greatest value in 
diagnosis and a spherical non-pulsating shadow in the anterior or 
superior mediastinum, or as more commonly seen, extending out into 
the lung field from this region, when taken with the clinical features 
often seen, makes the diagnosis almost certain. If bone or teeth are 
present in the cyst, they may be visible in the x-ray. When all other 
measures fail, aspiration of the tumor itself may be indicated and 

[14I 



i6o HEUER, ANDRUS— MEDIASTINAL TUMORS 

except when definite infection is present, would seem to be a rela- 
tively safe procedure. Even in the presence of infection it may not 
be contraindicated, provided the aspiration can be carried out 
through an area over which the pleurae are adherent. This pro- 
cedure may yield brownish fluid containing epithelial cells from the 
simple cysts, grumous material or bits of hair from histologicall}^ 
more involved tumors. 

When aspiration seems inadvisable or when the diagnosis is 
uncertain, exploratory operation may be required. This can be 
carried out easily and simple exploration should not be accompanied 
by any mortality in experienced hands. 

Before considering treatment, however, a word should be said 
concerning the prognosis without operation. Such tumors have been 
discovered at autopsy or on routine physical examination without 
ever having caused symptoms, and in other cases have given rise to 
symptoms only late in life; in other words, the existence of intra- 
thoracic dermoids or teratomas is not inconsistent with reasonable 
life for many years (forty-four years in one case). The advisability 
of surgery may, therefore, seem debatable in the asymptomatic 
cases; but these tumors, if untreated, give rise to symptoms so 
frequently, and complications such as rupture into a bronchus with 
infection of the cyst so often occur and add to the hazard and diffi- 
culty of surgery, that it seems wise to advise the extirpation of the 
cyst in all with the possible exception of the asymptomatic cases 
which can be examined at frequent intervals. Even in such cases, 
however, it is impossible to predict when complications such as 
rupture into a bronchus may occur. 

The ideal procedure is complete extirpation of the cyst as this 
has given the highest percentage of cures and has been associated 
with the lowest mortality. Previous surveys of the results of surgical 
treatment are to be found in the paper of Aurousseau (Rev. de Chir. 
62: 553, 635, 1924) and in our article in Lewis’ Practice of Surgery 
(Vol. V, Chapter 5, p. 81). Since the latter was written, we have 
been able to collect seventy-five additional cases from the literature 
which, with seven recent cases of our own, bring the total to be 
considered here to 217 cases. Of these, thirty-two were discovered 
at autopsy, forty-seven patients died untreated, and in eight the 
treatment and results are unknown. The remaining 130 were sub- 
jected to operations of various sorts, the nature and results of which 
were as follows: 
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One patient, a child, was subjected to drainage of an empyema 
following what appears to have been a rupture of the cyst into the 
pleura and died during the operation. In two patients the cyst was 
exposed and was aspirated, with death in one case and failure to 
cure in the other. In five instances the cyst was found to be inop- 
erable, three of which were due to malignant change. One patient 
died thirteen days after exploration, and while the remainder 
recovered from the operation, they succumbed to the disease. 
Simple drainage or marsupialization of the cyst was carried out in 
thirty-four cases with nine deaths. The remaining twenty-five 
patients recovered but only five were cured. Partial resection of the 
tumor was performed in twelve instances with two deaths and ten 
recoveries. Five patients were cured. Total excision has been the 
most widely employed procedure and has been followed by the 
lowest mortality and the highest percentage of cures. Thus in 
seventy-six cases, in which the tumor was completely removed there 
were but eight deaths, a mortality of 10.7 per cent, and all the 
remaining sixty-eight patients (89.3 per cent) were cured. This is to 
be contrasted with a mortality of 26.5 per cent and only 1 5 per cent 
cures in simple drainage of the cyst, and with the 16.6 per cent 
mortality and 41 per cent cures when the cyst was partially resected. 

CASE REPORTS 

E. S., (19993) N. Y. H. The patient was a 56 year old woman who first 
was admitted to the New York Hospital on November 15, 1920, at which 
time an adenoma of the thyroid was removed. Recovery was uneventful 
and the pathologic report indicated that the adenoma removed was in no 
way unusual. 

On January 18, 1933, she was admitted complaining of extreme dyspnea 
and non-productive cough but no pain. Examination showed marked 
dyspnea on slight exertion, the chest dull to percussion on the right with 
bronchial breath sounds and a few rales. A roentgenogram of the chest 
showed displacement of the trachea to the left and a large, well-outlined 
tumor in the right upper lung. 

On January 22, 1933, under local anesthesia, a thoracoplasty and 
exploration of the chest was performed and a tumor the size of a grape- 
fruit was found. During manipulation the capsule of the cystic tumor was 
ruptured with the escape of a large quantity of chocolate-colored fluid. 
Because of the patient’s condition, the removal was not attempted; the 
wound was packed with saline after the mass had been completely walled off 
from the pleural cavity. After a week the packs were removed and drainage 
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established. The marsupialized tumor mass sloughed out slowly and 
2 months after operation only a very small piece of it remained which soon 
came away. From this time on the wound healed in and the patient regained 
her strength. Repeated roentgenograms showed only scarring and fibrosis 
in the region the tumor had occupied. Nine months after operation no 
signs of the tumor remained and the patient was without symptoms. 

E. B., (97699) N. y. H. This patient was an 1 1 year old colored girl 
who was admitted to the hospital for further study of a chest tumor which 
had been discovered during the course of a routine roentgenographic 
examination. She was without complaint of any nature. 

Physical examination on admission was negative save for a circular 
area of flatness in the anterior chest extending from the sternum to about 
the midclavicular line. The heart was displaced slightly to the left. Roent- 
genographic examination revealed a shadow of smooth outline blending 
with that of the right side of the heart and extending out into the right 
pulmonary field. Oblique and lateral films showed this to be distinct from 
the heart shadow, however, and it was thought to arise from the chest u'all. 

One week after admission the tumor was' removed through an incision 
along the right border of the sternum with the resection of one rib. The 
tumor lay in the anterior mediastinum, was attached to the pleura and 
to the pericardium and seemed to have its origin in a persistent thymus. 
It contained about 100 c.c. of thick, brownish fluid and microscopic e.xam- 
ination of the cyst wall showed it to be a relatively simple teratoma. 

Convalescence was uneventful save for a pleural effusion which dis- 
appeared within three weeks of operation. Three months later the patient 
was in good health and able to return to school. (Figs. 4 and 5.) 

CYSTIC LYMPHANGIOMAS 

Cystic lymphangiomas are occasionally found in the medias- 
tinum, usually near the hilum or in connection with the pericardium. 
Some have attained great size. Excision was attempted by Michaelis 
but proved to be impossible and the patient died. 

CILIATED EPITHELIAL CYSTS 

Through the defects in the process of development of the 
esophagus and lower respiratory tract a series of anomalies may 
occur resulting in the production of cystic tumors. Thus, a bit of 
undifferentiated tissue may be pinched off in the process of separa- 
tion of the esophagus from the trachea, and undergoing later growth, 
give rise to a cyst lined with ciliated epithelium along the course of 
the esophagus, particularly in its lower portion. The development 
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Fig. 4. N. Y. H. 19993, E. S. Dermoid cyst. Fig. 5. N. Y. H. 97699, E. B. Teratoma. 
(From Pack and Livingston’s “Cancer and 
Allied Diseases,’’ Paul B. Hoeber, Inc.) 
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Fig. 6. N. Y. H. 236674, P. K. Cili.atcd 
epithelial c\sl, anteroposterior view. 



Fig. 7. N. Y. H. 236674, P- K. Ciliated 
epithelial cyst, lateral view. 
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of the bronchi through a number of dichotomous divisions of the 
primitive trachea is a complicated process and, depending on the 
stage at which an aberrancy occurs, tracheal diverticulae, tracheal 
accessory lung, cysts of the respiratory epithelium in the medias- 
tinum, accessory lobes of the lung or intrapulmonary cysts may arise. 
We are concerned here only with the third type of anomaly. 

Cysts of respiratory epithelium in the mediastinum are located 
near the major bronchi, and while this is not always the case, tend 
to occur predominantly on the right side. Usually they present as 
rounded, thin-walled tumors projecting between the trachea and 
the vena cava or in this immediate neighborhood. Stilling has 
reported such a cyst of considerable size in the anterior mediastinum, 
and when in this location a derivation from the thymus is to be 
suspected. 

The lining cells of the cysts are columnar or flattened and bear 
cilia. The remainder of the wall is derived from the mesenchyme and 
may contain fibrous tissue, cartilage, muscle or mucous glands. 
The contents consist of mucoid material containing desquammated 
cells and debris. No connection with the bronchi is demonstrable. 

The number of intrathoracic cysts to be included in this category 
depends upon whether the group is confined to those contained in 
the mediastinum or is expanded to take in others located more 
laterally and arising within the lungs themselves. We have found in 
the literature twenty-five cases arising in the mediastinum and have 
encountered one ourselves. Many of the tumors were discovered at 
autopsy, and in only twelve instances was operation directed at the 
removal of the cyst. As this would indicate, many of these cysts fail 
to give rise to symptoms, but in others due to their origin close to 
the great vessels, symptoms from pressure on these structures or on 
the esophagus or air passages may be produced. Certain of the 
cysts have become infected and have caused serious or even fatal 
symptoms. Occasionally, as in our case, the x-ray picture of which 
is shown in Figure 6, the lesion was found when a chest film was 
taken in an attempt to explain why symptoms of a respiratory 
infection had not subsided after several weeks. 

Differentiation from the more common dermoid cysts is not 
possible before operation, but is sometimes suggested when the x-ray 
shows a rounded mass presenting just above the hilum and particu- 
larly when lateral films show it to be located just anterior to the 
trachea. 
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While some of these cysts cause no symptoms, the tendency of 
many to increase in size and to compress the surrounding mediastinal 
and pulmonary structures, and the fact that some ultimately become 
infected with serious consequences, make operation advisable. In 
the twenty-five cases considered here, operation was undertaken in 
twelve, in eight of which the tumor was removed. In five of these 
patients the cyst was excised at the first operation and in three its 
removal followed preliminary drainage or marsupialization. Opera- 
tion in the remaining four patients consisted either of drainage of 
the cyst or its partial removal. All the patients in whom complete 
removal of the cyst was possible recovered, one of them with a per- 
sistent bronchial fistula. 

P. K., (236674) N. Y. H. The patient was a young man, aged 24 years, 
admitted to the New York Hospital June 6, 1939, complaining of stabbing 
pain in the chest over a period of three years. During the last three months 
these have occurred more frequently and have lasted longer. He had no 
dyspnea or cough. He had lost eighteen pounds in weight in three years. 

Nothing noteworthy was found on physical examination except a slight 
bulging of the right dorsal chest, a scoliosis, limited excursion of the right 
diaphragm, slight dulness to percussion posteriorly and diminished breath 
sounds. Fluoroscopic examination showed a smooth, rounded mass to the 
right in the anterior mediastinum. 

At operation on June 14, 1939, a mediastinal cyst was removed. 

Recovery from operation was satisfactory and the patient left the 
hospital on the seventeenth postoperative day with the wound completely 
healed. 

The pathologic report of the tumor was; cyst originating in a branchial 
rest. (Figs. 6, 7 and 8.) 


ECHINOCOCCIC CYSTS 

Echinococcic cysts occur in the mediastinum but would appear 
to be very rare. In the chest the disease most commonly occurs in the 
lung and occasionally in the pleural cavity. Rose’s case, cited by 
Christian, is an example of echinococcic disease of the mediastinum. 
The patient, a woman aged 25 years, had a small lump just above her 
right breast for six years. When seen the mass measured three 
inches in diameter, was hemispherical, tense, elastic and fluctuating. 
It lay over the sternal ends of the second and third ribs beneath the 
pectoral muscle. At operation the external mass proved to be a cyst 
which communicated by an extension through the thoracic wall with 
a much larger cyst in the anterior mediastinum. From the latter 

C20I 


HEUER, ANDRUS— MEDIASTINAL TUMORS 


1 66 

cyst both scolices and daughter cysts were obtained, confirming the 
diagnosis. The patient recovered and the wound healed. The case 
is an example of hour-glass cyst of the anterior mediastinum. Simi- 
lar to it are the seven hour-glass echinococcic cysts of the posterior 
mediastinum described under hour-glass tumors of the spine. (Fig. 9.) 

MEDIASTINAL FIBROMAS 

So far as we can discover, thirty-two cases of this form of medi- 
astinal tumor have been observed. The diagnosis of pure fibroma in 
all cases is not altogether clear, for the description of the lesions sug- 
gests in some instances invasive qualities as if they might be fibro- 
sarcoma. In size they have varied from small tumors to lesions as 
large as a child’s head and more often have occurred in the anterior 
mediastinum. In at least three cases, however, the tumors were 
located in the posterior mediastinum. Garre reported a case in which 
there were two tumors, one in the anterior mediastinum, the other 
and larger in the posterior mediastinum. The point of origin or 
attachment is not often accurately described but apparently they 
may arise from the pericardium, vertebrae and mediastinal surface 
of the sternum. In one case the tumor apparently was attached to the 
arch of the aorta. The most carefully described tumors are hard, 
firm growths on gross and microscopic section presenting the appear- 
ance of fibromas. 

Symptoms in this group of cases have in the majority appeared 
rather late and after the age of forty years. Their duration has varied 
from a few months to five or more years. Pain in the chest, cough, 
with or without expectoration, and dyspnea have been the common 
symptoms. Hoarseness, enlargement of the anterior thoracic veins, 
difficulty in swallowing and pain and swelling of the arm have been 
noted. The physical signs also have been those common to medias- 
tinal tumors. In two cases symptoms and signs were those of 
pulmonary tuberculosis, one of the patients spending two years in a 
tuberculosis sanatorium before a diagnosis of tumor was made. 

The diagnosis of mediastinal tumor should not be difficult, for 
these tumors cast a well-defined shadow in the x-ray film. That the 
tumor is a fibroma may well be impossible to establish. The diagnosis 
usually has been made only by operation or at necropsy. 

From the available data the prognosis is good if surgery is under- 
taken, hopeless if patients with fibroma are left untreated. In our 
earlier collected series of eighteen cases, thirteen patients were not 
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subjected to surgery and all died of the disease; five were subjected 
to operation with removal of the tumor and all recovered. In fourteen 
cases which have appeared in the literature since that time, nine 
patients were subjected to operation with removal of the tumor 
with eight recoveries and one death; while in five the tumor was 
found at autopsy. Of the entire series of thirty-two cases, therefore, 
fourteen patients were subjected to surgery with thirteen recoveries 
and one death; eighteen were not operated upon and all died. 

FIBROLEIOMYOMAS AND MYXOMAS 

In connection with the fibromas may be mentioned various 
modifications of this type of tumor which have occurred in our series 
and have been described in the literature under the terms of fibro- 
leiomyoma, fibromyxoma and myxoma. 

Jacobeus and Einar Key have described two cases of fibro- 
leiomyoma of the posterior mediastinum. They occurred in patients 
23 and 28 years of age who complained of pain in the chest, cough 
and shortness of breath-. The x-ray in both cases showed a spherical 
circumscribed shadow in the posterior mediastinum. In both cases 
the tumor was successfully removed. In one the tumor was attached 
posteriorly to the periosteum of the fifth and sixth ribs, in the other 
to the vertebrae and ribs. Pathologically, the tumors are described 
as an edematous fibroleioma with shreds of smooth muscle running 
through it. 

Evarts Graham describes a myxoma of the anterior mediastinum 
arising from the mediastinal pleura. An interesting feature of the 
case was the occurrence of an external, visible and palpable mass 
4X4 cm, in size in the region of the right nipple. The x-ray of the 
chest showed in the midsection of the right lung field a large, dense, 
spherical shadow chiefly without and anterior to the thoracic wall. 
Exposure of the area at operation showed the tumor growing be- 
tween the ribs. After resection of the two ribs it was found that the 
tumor was encapsulated and extended some distance beneath the 
sternum. The tumor was successfully removed. The pathologic 
diagnosis was myxoma of the pleura. 

A huge myxoma arising in the posterior mediastinum and occupy- 
ing almost the entire anterior hemithorax was successfuly removed 
over a year ago by one of us (G. J. H.). 

A. C., (225066) N. Y. H. This patient, a woman aged 41 years, entered 
the hospital complaining of fatigue, dyspnea and orthopnea of over six 
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months’ duration, and of pain in the chest of six weeks’ duration. She 
showed marked pigmentation of the face and body in the form of freckles 
and skin tumors of the fibroma molluscum type, warranting the diagnosis, 
in our opinion, of von Recklinghausen’s disease. On examination she was 
obviously dyspneic and showed distention of the veins of the neck and upper 
thorax more marked on the right than left. The right thorax was flat on 
percussion from the second rib downward and posteriorly from the upper 
third of the scapula to the diaphragm. Breath sounds and voice sounds 
were absent over the area. The anteroposterior x-ray of the chest showed 
that the right half, with the exception of a narrow clear zone at the apex, 
was completely occupied by a dense circumscribed shadow. The lateral 
.x-rays showed that the shadow occupied more than the posterior two- 
thirds of the right upper thorax. The exact nature of the tumor was not 
established but in view of the findings of von Recklinghausen’s disease, a 
myxomatous type of tumor was suggested. 

Operation was performed March 16, 1939. A lateral approach under 
intratracheal ether was made at the level of the sixth rib. On opening the 
pleura a firmly elastic tumor covered by a grayish white, opaque capsule 
was exposed. It was so huge that it was obvious the tumor could not be 
removed through the wound; this was immediately enlarged by dividing 
transversely and close to the transverse processes posteriorly the fifth, 
sixth, seventh and eighth ribs. Even with this large exposure it seemed 
impossible to free and deliver the tumor. An incision, therefore, was made 
through the capsule and there appeared a reddish, gelatinous tissue which 
could readily be stripped from the overlying capsule. Proceeding in this 
manner an enormous lobulated tumor mass eventually was cleanly delivered. 
It measured 34 X 29 X 10 cm. in diameter and weighed 3745 Gm. The 
capsule was then removed and found to be attached to the posterior 
mediastinum. The tumor grossly resembled the gelatinous, myxomatous 
tissue seen in the large external tumors of von Recklinghausen’s disease 
(pachydermatoceles). The microscopic diagnosis was myxoma. The patient 
developed a mild intrapleural infection postoperatively which delayed her 
convalescence. She is perfectly well eighteen months after operation. 
(Figs. 10 and 1 1.) 


XANTHOMA AND XANTHOSARCOM-A. 

In a paper read before the American Surgical Association in 1923, 
one of us (G. J. H.) reported the successful removal of a xanthoma 
of the posterior mediastinum. At that time the only other case of 
intrathoracic xanthoma which could be found in the literature was 
the case of Wesson reported in the Acta Chirurgica Scandinavica, 
Stockholm, 53, 1921. Since then we have been able to collect eight 
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additional cases. It appears then that only ten cases of this tumor 
have been reported as occurring within the thorax. 

In all cases reported these tumors have been observed in indi- 
viduals between twenty-one and fifty years of age. The symptoms 
have varied but usually they have been the usual ones of pain in the 
chest, cough and dyspnea. Our case was unusual in that the patient, 
a physician, had no symptoms referable to his chest but had for 
fourteen years periodic, cramp-like pains in his right lower quadrant 
but without fever or nausea. His appendix had been removed without 
bringing relief. He was repeatedly examined without finding an 
explanation for his symptoms. During an attack of upper respiratory 
infection a routine x-ray plate of his chest showed a circumscribed 
spherical mass to the right of the cardiac shadow which a lateral 
plate showed to be in the posterior mediastinum. The removal of the 
tumor presented no difficulties and the patient has been well for 
many years. Pathologically, the tumor in gross section showed areas 
of yellow pigmentation like xanthomas elsewhere; microscopically, 
it showed xanthoma cells and groups of “foam” cells. (K., J. H. H. 
case.) (Figs. 12 and 13.) 

The diagnosis of a circumscribed tumor in these cases can be 
made but the nature of the tumor has not, thus far, been established 
before operation. 

All ten patients were subjected to surgery and the tumors success- 
fully removed. There were no postoperative fatalities. 

CHONDROMAS, ENCHONDROMAS, CHONDROMYXOMAS AND 
CHONDROMYXOSARCOMAS 

These tumors have been reported under a variety of names as 
indicated. They have their origin in cartilage and maj'- arise from the 
costal cartilage, sternum, costovertebral articulations and articular 
surfaces of intervertebral discs of the spine. In their growth they 
encroach upon the mediastinal space and compress its structures, and 
when large, may extend out into either thoracic cavity. Pathologi- 
cally, they comprise two kinds of tumors; those which are solid and 
made up of cartilage (chondromas) and those (chondromyxomas) 
which are partly solid and partly cystic, the cystic portion consisting 
of ropy, sticky, clear or opalescent fluid or gelatinous myxomatous 
material. They present the characteristic of similar chondromas else- 
where, i.e., the tendency to recur or metastasize even though micro- 
scopically they are benign tumors. The determination of their 
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Fig. 12. K. X<anthoma, anteroposterior view. 
(From Ann. Surg., 79; 670, 1924.) 


Fig. 13. K. Xanthoma, lateral view. (From 
Ann. Surg., 79; 670, 1924.) 



Fig. 14. N. H. 24299, F. J. Echondrom.a. Fig. 15. N. Y. H. 24299, F. J. Enchondroma. 
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benignancy or malignancy, therefore, is not always possible from a 
pathologic study of the material. From the viewpoint of surgery they 
have these characteristics in common : that they ’are circumscribed, 
encapsulated tumors, which in their growth crowd the mediastinal 
structures to one side, do not as a rule invade them and rarely 
become firmly adherent to them. They lend themselves, therefore, to 
surgical removal and this should be comparatively simple if the 
tumor has not attained large size. 

The chondromas involving the mediastinum are rather rare 
tumors. In our experience we have observed four, a chondromyxoma 
of the mediastinum arising from the costovertebral articulation, a 
chondroma of the spine with compression of the spinal cord, a 
chondroma of the sternum and a chondroma of the costal cartilages, 
both of which occupied the anterior mediastinum. Evarts Graham 
reports a case of chondroma of the vertebrae encroaching upon the 
posterior mediastinum which later was removed by George Muller of 
Philadelphia. In the literature on tumors of the sternum there are, 
with the exception of our case, but two or possibly three chondromas. 
In the literature of the so-called hour-g]as§ tumors of the spine five 
are chondromas (one called chondrosarcoma) arising from the articu- 
lar surfaces of the vertebrae, intervertebral discs or heads of the ribs. 
In the literature since 1926 we have found but fourteen cases im- 
plicating the mediastinum. 

The tumors may grow to great size. Three of the four cases we 
have observed have been tumors as large or larger than a grapefruit. 
They may produce a deformity of the spine as gibbus, a visible 
swelling of the sternum or bulging of the chest wall. Symptoms usu- 
ally have appeared in adult life. Pain is usually the first symptom 
and may be present for long periods of time before other symptoms 
appear. It may be localized behind the sternum, in the chest or in the 
back depending upon the location of the lesion. It may radiate in the 
course of the intercostal or other nerves. Cough and dyspnea may 
appear later and increase in severity as the tumor grows. A local or 
diffuse swelling of the sternum or thorax, or a deformity of the spine 
may develop. In a case of Garre a gibbus, pain and paresis of the legs, 
led to a diagnosis of tuberculous spondylitis. In a case of our own, 
pain in the right upper thorax, attacks of fever, cough and bloody 
expectoration led to the diagnosis of pulmonary tuberculosis and the 
patient spent six months in a sanatorium before an x-ray established 
the diagnosis of tumor. In two cases in Schlaepfer’s series in which 
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the tumors had extended into the vertebral canal, paralysis of the 
extremities, as in spinal cord tumor was a prominent sjmiptom. This 
was also true of the most recent case of chondroma we have had 
under observation. With the enlargement of the masses all the 
symptoms common to mediastinal compression may appear, i.e., 
suffusion or cyanosis of the face, dilatation of the vessels of the neck 
and upper thorax, hoarseness, difficulty in swallowing and edema of 
the extremities. 

The physical examination need not be detailed for the findings 
resemble those in other mediastinal tumors. X-rays show a circum- 
scribed, well-defined tumor shadow. A positive diagnosis of chon- 
droma is, of course, difficult to make but is suggested in anterior 
tumors connected with the sternum and costal cartilages and in 
some of the tumors of the posterior mediastinum. 

These tumors lend themselves to surgical removal and would 
appear to fail to respond to x-ray therapy. As we have noted, the 
tumors are circumscribed and can in our limited experience readily 
be freed from surrounding structures and removed. In all four cases 
observed by us the tumor was removed without great difficulty. 
Three patients recovered; one patient died shortly after operation 
with the symptoms of pulmonary embolism. Of the three patients 
who recovered, one developed metastases a year after operation 
from which she eventually died. The tumor in this case was diagnosed 
as a benign chondromyxoma. Of the fourteen cases found in the 
literature more recently, seven patients were subjected to operation 
with the removal of the tumor with five recoveries and two deaths ; 
while seven were not subjected to operation and the lesion was found 
at autopsy. 

F. J., (24299) N. Y. H. The patient was a 29 year old man who entered 
the hospital on March 17, 1933, with recurrence of a tumor removed in 
1928 from his left anterior chest wall. The wound never completely healed. 
Two years after the first operation he noticed a similar gro%nh on the 
right, which gradually grew, and eight months before admission an enlarge- 
ment lateral to his original scar. There was apparently no pain or other 
symptoms from the presence of the tumor. 

Physical examination showed the left side of the chest not as well 
developed as the right. There was a broad fiat scar in the midclavicular 
line over the right costochondral junction, from which a crust could be 
lifted, leaving a moist surface. No sinus tract could be found. There was a 
lump on cither side of the scar, irregular and hard. The larger one contained 

[281 



174 


HEUER, ANDRUS— MEDIASTINAL TUMORS 


a small amount of soft flocculent material. Roentgenograms showed an 
extensive tumor formation along the anterior chest wall on the right, near 
the midline in the region of the seventh, eighth and ninth costal cartilages 
with apparently no involvement of bony portions of the ribs or of the 
sternum or xyphoid process. 

On March 22, 1933, thoracotomy was done and the tumor was found 
to be densely adherent to the pleura and at its upper margin to the lung. A 
large section of the anterior chest wall, including the tumor, the scar 
of the previous operation and portions of the fifth and sixth ribs, was 
removed. Microscopic examination revealed the tumor to be an enchon- 
droma invading the bone upon which it abutted without evidence of 
malignancy. 

Convalescence was complicated b3’^ hemothorax, empyema and infection 
of the wound but the patient was discharged in good condition and has 
been well since. (Figs. 14 and 15.) 

MEDIASTINAL LIPOMAS 

In a paper on the subject published in 1933, one of us (G. J. H.) 
described a mediastinal lipoma weighing approximately twelve and 
one-half pounds occurring in a young girl of 24. A search of the litera- 
ture at that time showed that twenty-eight cases of intrathoracic 
lipoma previously had been reported. In the literature since 1933 we 
have found, including our own case, fourteen additional cases, bring- 
ing the total number at the present time up to forty-two. In forty of 
the forty-two cases the original articles were available to us; in two 
cases, those of Auvray cited by Garre and of Chiari cited by Gussen- 
bauer, were not available. 

A review of these cases shows that it is indeed difficult from the 
published case reports to make dogmatic statements regarding their 
exact origin. They have been described as subpleural lipomas, dia- 
phragmatic lipomas, pericardial lipomas, bronchogenic lipomas and 
so on, depending upon the opinion of the reporter. Surveying the 
entire series one gains the impression that with one or two exceptions 
these tumors had their origin in the mediastinum and certainly 
occupied the mediastinum. They are here considered, therefore, as 
mediastinal lipomas. A further impression is gained that many of 
them are congenital tumors. 

According to their location and form the lipomas may conven- 
iently be divided into three groups: first, a group in which an intra- 
thoracic tumor is continuous with an extrathoracic tumor giving rise 
to an hour-glass form; second, a group in which a mediastinal tumor 
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extends upward into the neck; and third, a group in which the tumor 
lies entirely within the thoracic cage. 

1 . The Hour-Glass or Dumbbell Lipomas. Of the forty-two cases, 
thirteen belong to this group. They are characterized by possessing 
two masses connected by a constricted portion or isthmus. The one 
mass lies within the mediastinum, the other lies external to the bony 
thorax and is visible and palpable. The constricted portion occupies a 
perforation in the thoracic wall, usually between the ribs. In size 
both external and internal portions of the tumor have varied greatly. 
The external tumor mass presents over the anterior, lateral or poste- 
rior aspects of the thorax and has been described as varying in size 
from that of a walnut to that of an adult head. The internal mass 
occupies some part of the mediastinum and has been described as 
large as an infant’s head. The tumors have been found in children as 
early as six months of age and in adults up to sixty years of age. 
Because of their position within and without the thoracic cage, 
interesting speculations have arisen regarding their origin and devel- 
opment. The theory which to us appears most satisfactory is to con- 
sider the hour-glass type of lipoma as a congenital tumor appearing 
before the bony structures of the thorax have fully developed. The 
tumor, therefore, plays a passive role, being impinged upon and 
constricted during the development of the thorax in such a way as to 
form an extra and intrathoracic tumor. Analagous tumors elsewhere 
in the body (hour-glass tumors of the spine, hour-glass fibrolipomas 
in association with spina bifida occulta, intracranial and extracranial 
dermoids, etc.) support this theory. 

2. The superior mediastinal lipomas presenting at the root of the 
neck. Of the forty-two cases, five belong to this group. The tumors 
apparently arise in the anterior mediastinum and extend upward, 
presenting as visible and palpable tumors, either directly above the 
manubrium or to one side of the substernal notch. They have, for the 
most part, been observed in adults. In size the tumors have varied up 
to a “quart cup.” 

3. The Intrathoracic Lipomas. Of the forty-two cases, twenty- 
four belong to this group. They are scattered through the literature 
from 1783 to the present time and often are Incompletely recorded. 
In the majority the condition was not diagnosed during life and the 
tumor found at autopsy. In ten a diagnosis of intrathoracic tumor 
was made, but not a positive diagnosis of lipoma. In size the tumors 
vary greatly. In our case the tumor measured 25 X 25 X 13 cm. and 
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weighed twelve and one-half pounds; in Leopold’s case the tumor 
weighed seventeen and one-half pounds. Other described tumors 
were small and probably did not provoke symptoms. 

The clinical manifestations of the lipomas are, of course, depend- 
ent upon their form, size and location. The first and second groups 
described above present external tumors which are visible and palpa- 
ble. Their internal or mediastinal portions cause compression symp- 
toms or not depending on their size or particular location. This 
applies equallj^ to the third group in which the tumor lies whollj^ 
within the mediastinum. Symptoms referable to the mediastinum are 
those common to all tumors. Pain in the chest, dyspnea, cyanosis, 
paroxysmal cough and choking spells all occur. A noteworthy finding 
is the long duration of symptoms indicative both of early origin and 
slow growth. A number of cases gave a history of definite dyspnea of 
from twelve to twenty years’ duration, before coming under observa- 
tion. Because of this slow growth and their soft consistency the 
lipomas may reach an enormous size and produce an astonishing 
degree of compression of the lungs and other intra thoracic structures; 
but because this takes place so gradually, symptoms may develop 
only very slowly. As noted, Leopold’s case revealed at autopsy a 
tumor weighing seventeen and one-half pounds. The patient before 
death presented an astonishing degree of dyspnea and cyanosis in 
addition to ascites and edema of the abdominal wall, genitalia and 
legs. 

A correct diagnosis of lipoma has been made but rarely and only 
in cases with external tumors. The long history of slowly increasing 
pressure symptoms may be suggestive. The study of the tumor 
shadow in two of our cases led to a guess a.s to the true nature of the 
lesion; for the characteristic feature of the shadow is that it becomes 
distinctly less opaque toward the periphery, suggesting a tissue more 
readily penetrable than the more compact tissue of fibromas or other 
tumors within the mediastinum. 

Of the thirteen cases of hour-glass lipomas, twelve patients were 
subjected to operation; one was discovered at autopsy. In nine of the 
twelve patients operated upon, both the external and internal tumor 
were removed; in three cases only the external tumor was removed. 
Seven patients recovered and were cured and five died. Four of the 
five patients who died did so as a result of infection. They were all 
operated upon between 1856 and 1889 before aseptic surgery had 
been developed. 
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Of the five cases with tumors presenting at the root of the neck, 
three patients were subjected to operation, one was treated by x-ray 
and one was found at autopsy. In the three patients subjected to 
surgery the tumor was removed and the patients recovered. The 
patient subjected to x-ray therapy died. 

Of the twenty-four cases of intrathoracic lipoma, sixteen patients 
died untreated with respect to their tumors which were discovered at 
autopsy. Eight patients were subjected to operation and the tumors 
removed, of whom five recovered and three died. It is to be noted 
that this summary of mediastinal lipomas covers a long period, a 
part of which antidates the x-ray and aseptic surgical technic. With 
our present facilities the lipomas should be a particularly favorable 
group from the viewpoint of surgical treatment. 

F. E., (14732) N. Y. H. The patient was a 23 year old girl who entered 
the hospital on December 5, 1932, with a history of pains in the chest, 
shortness of breath and choking sensations of ten months’ duration, begin- 
ning with a sharp pain and pressure symptoms in the left chest and inten- 
sified at the beginning of each menstrual period. Repeated aspirations 
which were performed at other hospitals where she went for observation 
failed to reveal the presence of fluid in the chest. 

Physical examination showed a patient who was cyanotic and some- 
what dyspneic; the trachea was shifted to the right. Expansion was limited 
in the lower anterior chest and absent in the left chest posteriorly. There 
was a marked bulge in the upper anterior thoracic wall. Left chest dulness 
on percussion was marked, the breath sounds were absent in the left axilla 
and left back, and numerous wet rales were heard at the right base; voice 
sounds were diminished over the left chest. The heart sounds were of good 
quality but rapid. An .v-ray showed the trachea and heart displaced to the 
right and the entire left lung field obscured homogenously. 

After the patient had been gotten into the best possible condition, a 
thoracoplasty was done under local anesthesia; yellowish mucoid material 
was first aspirated from the tumor and then a section of the tumor tissue 
was taken for biopsy. This was diagnosed under microscopic examination 
as a lipoma. 

On January 5, 1933, an attempt was made to remove the tumor sur- 
gically but while novocain was being injected into the intercostal space 
inferior to the sixth rib, the patient moaned and underwent tonic and clonic 
convulsions and, in spite of a^k^ttempts to resuscitate her, she died within 
a few minutes. 

Autopsy showed the tumor measuring 25 cm. both longitudinally and 
transversely at its widest diameters, occupying most of the chest cavitv 
and apparently originating in the anterior mediastinum. Microscopic 
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Fig. i6. N. Y. H. 14732, F. E. Lipoma. Fig. 17. N. Y. H. 14732, F. E. Lipoma. 
(From Ann. Surg., 98: 801, 1933.) (From Ann. Surg., 98: 801, 1933.) 
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examination of the tissue showed the tumor to be a lipoma. (Figs. 16 and 
17 -) 

V. P., ( 1 37071) N. Y. H. This patient, a woman of 27 years, was ad- 
mitted on August 13, 1936, complaining of pain in her lower back. During a 
recent upper respiratory infection, her physician had made a diagnosis of 
thoracic tumor. 

Physical examination showed nothing noteworthy except slight dulness 
to percussion over the posterior right chest. Breath sounds in the lower 
right axilla and at the base of the right lung were suppressed. 

The patient was given an artificial pneumothorax and fluoroscopy 
showed a well-defined smooth rounded mass in the right chest. At operation 
a mediastinal tumor was removed. The patient did well after operation 
but developed a fistula which delayed her recovery. This has subsequently 
healed completely. The pathologic report of the tumor was liposarcoma. 
(Figs. 18 and 19.) 


NEUROGENIC TUMORS 

The mediastinum may be the site of a variety of tumors which 
have their origin in elements of the nervous system. Because the 
thorax contains nerves of both the somatic and autonomic systems, 
and in addition in the paravertebral ganglionic chain and in the 
cardiac and pulmonary plexuses, ganglion cells in profusion, all these 
elements must be considered in tracing the derivation of such 
tumors. The connective tissue elements of these structures should 
also be included in any complete survey of the precursors of the type 
cells of tumors of neurogenic origin. 

In the embryo the autonomic ganglions are derived from the 
medulary epithelium by way of the neural or ganglionic crest cells 
which migrate outward to the sites of future ganglions and plexuses 
where they receive fibers from the spinal cord and brain stem and 
whence they, in turn, send out fibers to the various structures which 
they supply. In the course of this process the cells undergo a series of 
developmental changes from primitive undifferentiated cells through 
the cell types spoken of as sympathicoblasts (sympathigonia) and 
neuroblasts, to the adult type of sympathetic ganglion cell. The 
distance over which this migration takes place is so great as dis- 
tinctly to favor faulty development resulting in “rests” of immature 
cells potentially capable of proliferation. The various steps in this 
maturation are set forth in Figure 20. 

The intercostal nerves are composed of fibers of cells in the t^rav 
matter of the cord or in the ganglions of the posterior roots, both 
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derived from the medullary epithelium — the latter by way of the 
neural crest. 

The sheaths of the peripheral nerves, three in number — the 
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Fig. 20. Chart showing derivation of neurogenic 
tumors. (From J. Thoracic Surg., 6: 381, 1937.) 

myelin sheath, the sheath of Schwann and the connective tissue 
sheath — are of quite different anatomic origin and physiologic signifi- 
cance, The myelin sheath belongs properly to the axis cylinder and 
has a similar derivation. The sheath of Schwann, on the other hand, 
develops from the medullary epithelium by way of the ganglionic 
crest, while the connective tissue sheath (Henle’s sheath) is of meso- 
dermal origin and composes the endoneurium and perineurium. 

The sympathicoblasts (sympathigonia) give rise not only to the 
cells of the sympathetic nervous system but also to the chromaffin 
tissue of the adrenal medulla, the carotid and coccygeal bodies and 
the “Gelbenzellen ” of the intestinal tract. 

These, then, are the precursors of type cells to be found normally 
as constituents of the adult nerve structures in the chest. As previ- 
ously indicated, however, their process of development is extremely 
complicated; and one might expect that occasionally cells would be 
carried into the chest of a kind also derived from the medullary 
epithelium normally found only in the central nervous system, or its 
immediate outpouchings such as the retina. Only on such a hypoth- 
esis can we explain the presence in the chest of a tumor such as a 
neuroepithelioma composed of primitive spongioblasts. 

The various elements of the ganglions are bound together by 
connective tissue and the nerve trunks themselves contain a con- 
siderable amount of fibrous tissue forming the endoneurium and 
perineurium. This tissue develops from the primitive mesenchyma 
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and may give rise here as elsewhere to any of the tumors of the 
fibroblastic series. , 

If one prepares a table such as appears in Figure 20, tracing the 
embryological derivation of the elements of the nervous structures 
within the chest, one finds that the dotted line encloses the type cells 
of practically all the neurogenic tumors occurring in the medias- 
tinum, and that the higher the type cell lies in the chart, the more 
malignant is the tumor. Our own series contains examples of each 
type and comprises the more benign group including the ganglio- 
neuromas, Schwannomas or neurinomas and the neurofibromas as 
well as the malignant tumors such as the neuroblastomas, sympath- 
icoblastomas, neuroepitheliomas and neurogenic sarcomas. All these 
tumors have certain characteristics in common in that they arise 
most frequently in the posterior mediastinum, where, with the para- 
vertebral ganglionic chain as well as the intercostal nerves, a con- 
siderable amount of nerve tissue is concentrated. Also, due to their 
frequent origin from the thoracic spinal nerves or ganglia, they may 
protrude into the spinal canal as well as into the chest, giving rise to 
the so-called hour-glass tumors. As these latter growths constitute a 
special group from the standpoint of symptoms, signs and treatment, 
they will be considered elsewhere; but it should be born in mind that 
any tumors arising from connective tissue or nervous elements in or 
near the intervertebral foramina may assume such configuration and 
that the group, therefore, constitutes an anatomic though not a 
pathologic entity. 

The clinical picture in the benign tumors of neurogenic origin 
gives little or no indication as to the exact type of tumor present. 
Many of them remain asymptomatic and are picked up only in the 
course of routine x-rays of the chest; some begin to give symptoms 
during convalescence from a respiratory infection, while in others the 
symptoms are those of a complicating pulmonary infection. In 
others, definite symptoms are present early, most commonly begin- 
ning with pain or some other symptom of pressure on nerve struc- 
tures such as a Homer’s syndrome, hoarseness or an irritative cough. 
Large tumors may produce symptoms and signs of pressure on other 
mediastinal structures with dislocation of the trachea or compression 
of the larger bronchi. Perhaps because of their slow gro\\i;h or because 
many are discovered before attaining great size, symptoms of severe 
mediastinal compression are not common with benign neurogenic 
tumors. 
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The A'-ray examination reveals a shadow of even density and 
smooth curved outline located most commonly in the paravertebral 
gutter and in the upper part of the chest. Except on the basis of the 
relative frequency of the various types of tumors, no differential 
diagnosis is possible. With such a characteristic shadow, however, the 
likelihood that the tumor is benign is very good, although one must 
bear in mind that malignant tumors such as neurogenic sarcomas or 
fibrosarcomas or even primary bronchogenic carcinomas may present 
such a picture in the x-ray. Erosion of bony structures suggest 
malignancy, and this is particularly true when the transverse proc- 
esses or bodies of the vertebrae are involved ; but the benign fibro- 
mas, when they arise from the perineurium of intercostal nerves, 
may cause some pressure erosion of the ribs above and below their 
point of origin. 


NEUROFIBROMA 

The typical neurofibroma is seen in von Recklinghausen’s disease 
and appears as a tumor arising from a nerve and containing any or 
all of the constituents of the nerve trunk. Such tumors are thought to 
originate primarily from the perineurial or endoneurial fibrous tissue 
and vary considerably in their composition. Thus, many are very 
largely fibrous or they may be a concomitant overgrowth of nerve 
fibers producing a mixed picture. In some the fibrous tissue may 
undergo degeneration with the production of myxomatous tissue or 
malignant changes may occur resulting in sarcoma. In the chest in by 
far the greater number of reported instances the tumor has been soli- 
tary, but in some the nerves of the thorax have shared in a typical 
widespread involvement of the peripheral nerves in the neuro- 
fibromatosis of von Recklinghausen’s disease. 

While no doubt some of the neurofibromas may have been diag- 
nosed as pure fibroma, we have been able to collect from the litera- 
ture twenty authentic instances of intrathoracic neurofibromas and 
add a case of our own. These tumors have been quite uniformly 
distributed among the various age groups and have been encountered 
in children less than ten years of age; six were found in patients over 
fifty. Seventy-seven per cent of the tumors occurred in females. 
While most of them have been of moderate size, some have reached 
enormous proportions — one measuring 20 X 15 X 9.5 cm. and 
weighing 170 Gm. 
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The symptoms, signs and x-ray findings are those of benign 
mediastinal tumor and are not distinctive for this particular variety 
of neoplasm. The true nature of the tumor is sometimes suggested, 



Fig. 31. N. Y. H. 54442, H. O. Myxoneuro- 
fibroma. (From Pack and Livingston’s “Cancer 
and Allied Diseases,” Paul B. Hoeber, Inc.) 


however, when it arises from one of the intercostal nerves near the 
spine, as in such circumstances some pressure erosion of the ribs 
immediately above and below the site or origin of the growth may be 
visible in the x-ray. 

Four of the twenty-one cases were found at autopsy while seven- 
teen patients were operated upon and the tumor removed. Five of 
these, or 29.4 per cent, died following operation but the remaining 
twelve (70.6 per cent) recovered. 

An example of this type of tumor in our series was seen in a 
woman thirty-nine years of age: 

H. 0 ., (54442) N. Y. H. This patient was admitted to the hospital on 
February 7, 1934, complaining of frequent sudden attacks of bronchitis 
with unproductive cough over a period of ten years, and also periodic 
attacks of vertigo not associated with vomiting or loss of consciousness, 
during the past year. A typical Horner’s syndrome on the right had devel- 
oped during the past fifteen years. 

The past history was not remarkable except for severe menorrhagia in 
1931, at which time a diagnosis of fibroids of the uterus was made and 
radium therapy given, inducing artificial menopause. 

Physical examination revealed signs of compression in the area of the 
right upper pulmonary lobe and .v-rays of the chest showed a large solid 
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tumor occupying about three-fourths of the right upper chest, slightly 
displacing the trachea. 

On May 3, 1934, the tumor was removed and found to be a myxoneuro- 
fibroma with no indication of malignancy. Convalescence was uneventful 
and the patient was discharged on the thirty-fifth day after operation 
with the wound healed but no change in the Horner’s syndrome. Ten 
months after operation the patient wrote that she felt quite well except 
that she still had a slight tendency to bronchitis and slight dizziness. The 
pathologic report on the tumor was myxoneurofibroma. It apparently arose 
from the paravertebral sympathetic chain. (Fig. 21.) 

GANGLIONEUROMA 

This type of tumor which originates from the sympathetic ganglia 
has been identified with increasing frequency in recent years as more 
and more cases are being attacked. For a time it was felt to occur 
more frequently outside of the thorax, but we have been able to find 
sixty-eight instances of intrathoracic ganglioneuromas including one 
of our own. 

These tumors arise in the upper part of the posterior mediastinum 
and lie upon the upper thoracic vertebrae and ribs. As they increase 
in size they extend laterallj'' and when large, may completel}'^ fill the 
upper portion of the chest. In the reported cases the tumors have 
varied in size from 5X3X1 cm. to 17 X 12 X 8 cm. and in weight 
from no Gm. to 2 Kg. They are well encapsulated and of firm 
consistency, but in some a fairly dense outer shell has surrounded a 
mass of softer tissue. The cut surface is gray and glistening and 
appears to be relatively avascular with irregular lobulation. On 
microscopic section one sees typically rather coarsely arranged 
fibrous tissue intermingled with strands of medullated and non- 
medullated nerve fibers, the latter type being commonly the more 
numerous. Interspersed between these elements are seen multipolar 
ganglion cells varying in number in different tumors and many of 
them showing signs of degenerative changes such as vacuolization. 

Particularly in recent years these tumors have been found more 
frequentl}'^ in children. Thus, of the thirty-six patients in this series 
whose age is stated, 74 per cent were children under ten years of age. 
Females predominate in a ratio of 3:2. 

True ganglioneuromas are benign but as they tend to increase in 
size they should be removed, preferably as soon as recognized. 
Furthermore, in the neurogenic tumors as a group, there may be 
relatively wide variations so far as their composition is concerned. 
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Some appear clinically and on gross examination to be benign and 
microscopically are found to contain a preponderance of immature or 
even embryonic cells. 

In our collected series of sixty-eight cases, fourteen were found at 
autopsy or the patients died untreated, while fifty-one were sub- 
jected to operation. Of these sixteen or 31 per cent died while the 
remaining 69 per cent recovered. The majority of the operative fatali- 
ties have been due to shock or to hemorrhage occurring during the 
operation. This commonly results from tearing of mediastinal vessels 
in the process of freeing the tumor and can be avoided if the medias- 
tinal attachment of the growth is freed last and after a braided silk 
snare is placed around its mesial aspect and used as a tourniquet. 
The growth can then be removed by cutting across distal to the snare 
and the blood vessels of the pedicle ligated in a dry field. 

K. S., (182475) bl. Y. H. A typical example of this group of tumors was 
encountered in a 3!'^ year old girl admitted to the Pediatric Service of the 
hospital for pneumonia and who was first suspected of having an intra- 
thoracic tumor when a shadow in the upper portion of the right chest failed 
to clear up after the pneumonia had subsided. JA-ray films then appeared 
as seen in Figure 22. Operation was undertaken and through a posterior 
approach with excision of portions of the third, fourth, fifth and sixth ribs, 
the tumor was exposed. The parietal pleura was reflected from the growth 
and after placing a snare about the mediastinal aspect, the capsule was 
incised just distal to the snare and the tumor removed. The vessels of the 
pedicle were then ligated and the wound in the chest wall closed without 
drainage. After operation it was noted that the child presented a Horner’s 
syndrome on the right due, no doubt, to injury to the upper paravertebral 
sympathetic ganglia in the course of the operative procedure. (Figs. 22 
and 23.) 

NEURINOMA (SCHWANNOMA, LEMMOMA) 

Tumors arising from the cells of the sheath of Schwann also have 
the gross characteristics of the fibromas, but present a different 
histologic picture. The Schwann cells are believed to be derived from 
the neural crest and are thus of ectodermal origin. They make up a 
specific stroma of the peripheral nerves and are considered by many 
to be analogous here to the true neuroglia of the central nervous 
system. The true neurinoma is seen as a nodular elongated enlarge- 
ment of a nerve or as a rounded mass projecting from its trunk. Two 
types can be distinguished microscopically. One is made up of 
elongated fusiform cells often with many vacuoles which give a 
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foamy appearance to the cytoplasm and with their nuclei arranged 
side by side in “palisades.” In this type also the cells may be ar- 
ranged in whorls known as “Verocay bodies” and resemble those 
seen in meningiomas. The second or Antoni type of neurinoma shows 
considerable mucoid degeneration and may resemble a myxoma. 

These tumors are much more frequently encountered in periph- 
eral nerves and in the spinal canal than within the thorax. Indeed, in 
some of the nineteen intrathoracic cases which we have been able to 
find in the literature, the tumors were of the hour-glass variet}'^ 
comprising an intraspinal as well as an intrathoracic mass. There 
was no significant sex or age incidence among this series which would 
be of any aid in suggesting the specific type of neoplasm present, the 
diagnostic features being the same as those of other solid benign 
tumors such as the neurofibromas. Like these tumors they may vary 
considerably in size and are sometimes quite large. In one case the 
tumor measured 20 X 15 X 14 cm. and weighed 1700 Gm. 

Four of the nineteen instances of this tumor were found at 
autopsy while fifteen patients were subjected to operation. In four- 
teen of the cases the tumors were successfully removed and the 
patients recovered, but the other patient died. 

The malignant tumors composed of primitive elements of the 
nervous system are also encountered within the thorax as illustrated 
in the following case: 

B. C., (94646) N. Y. H. The patient was a 9 year old Jewish boy who 
for fourteen months before admission had increasingly severe pains in the 
thoracic region of the spine. 

Four days before admission the left leg became paralyzed; there was 
considerable generalized pain in both lower extremities. 

Physical examination on admission was negative except for slight 
thoracolumnar kyphosis and chest findings which were: percussion note 
dull from the spine to the tip of the scapula and extending from the fourth 
to the seventh vertebra; breath sounds were suppressed under this region. 
A^-rays showed a dense tumor mass extending chiefly to the left of the 
bodies of the sixth to ninth thoracic vertebrae. Slight extension of the 
tumor mass on the right also was evident. The mass was well-defined and 
made up of several layers. There was a slight scoliosis to the right in this 
region and some erosion of the left pedicle of the eighth segment. 

By the fourth day after admission the signs of cord compression at 
about the level of the sixth dorsal vertebra had become clear. In spite of a 
rise in temperature for which no cause could be found, a laminectomy and 
partial resection of the cord tumor was performed — partial because collapse 
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Fig. 22. N. Y. H. 182475, K. S. Ganglio- Fig. 23. N. Y. H. 182475, K. S. Gangli( 
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of the patient made immediate withdrawal imperative. The tumor was 
found to lie between the sixth and ninth dorsal segments and to constrict 
the cord at the left of the eighth segment. 

The postoperative course was progressively downhill. Despite trans- 
fusions and other supportive measures the patient died on the sixth day 
after operation. 

Autopsy showed the tumor to be a neuroblastoma with extension into 
the posterior mediastinum and into the overlying pleura of the lung. (Fig. 
24.) 


TUMORS AT THE APEX OF THE CHEST (PANCOAST TUMOR, 
SUPERIOR SULCUS TUMOR) 

Pancoast first described the typical syndrome associated with 
certain tumors at the apex of the chest, consisting of unilateral pain 
in the shoulder girdle and upper extremity, Horner’s syndrome, 
paresis of the hand and the presence of an abnormal roentgeno- 
graphic apical shadow, and himself designated these growths as 
superior sulcus tumors. While the syndrome is definite and con- 
sistent, experience shows that it is not produced, as Pancoast in- 
ferred, by a special kind of tumor arising from structures other than 
the lung, pleura, ribs or mediastinum, but rather that any type of 
neoplasm occupying the mesial portion of the thoracic apex is 
capable of producing this symptom complex. It is, therefore, to be 
thought of as a geographical rather than a pathologic entity. 

The apex of the lung covered by the pleura protrudes through the 
narrow thoracic aperture bounded by the u-shaped first rib, the bodj'^ 
of the first thoracic vertebra and the superior mediastinum and 
subclavian vessels and the eighth cervical and first thoracic nerves 
pass laterally over the arch of the pleura. The first and second inter- 
costal nerves emerge just mesial to the apex and the upper ganglia 
of the thoracic sympathetic chain are in immediate proximity with 
the recurrent laryngeal and phrenic nerves just anterior. So many 
structures lie in this comparatively small space in the posteromesial 
portion of the apex that a small tumor may press upon several at 
once. 

From the report of Ray, who has collected reports of more than 
fifty such cases from the literature and added five more from this 
clinic, it is evident that in the majority this symptom complex is 
caused by primary bronchogenic carcinoma which has invaded 
through the parietal pleura at the posteromesial portion of the apex. 
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Other tumors responsible have included neurogenic tumors, carci- 
nomas arising in substernal goiters, carcinomas arising from branchi- 
ogenic rests and pleural endotheliomas, as well as a variety of 
metastatic neoplasms. 

The most important symptoms are those of pressure on nerves, 
and the first of these both in importance and in time of appearance is 
pain described variously as boring, gnawing, deep-seated or shooting 
and due to irritation of the first to the fourth thoracic nerves. This 
pain increases in severity until it becomes unbearable and requires 
large doses of opiates for its amelioration. In the early stages, signs of 
irritation of the sympathetic chain such as dilatation of the pupil or 
excessive sweating may precede the development of typical Horner’s 
syndrome — ptosis and myosis and absence of sweating. The source 
and progress of the symptoms have been analyzed by Ray to whose 
paper the reader is referred for details. 

The x-ray shows some abnormal shadow at the thoracic apex 
varying from a vague thickening of the mesial portion of the apex of 
the lung field to a more extensive involvement of the upper lobe. In 
many instances erosion of the transverse processes or bodies of the 
upper thoracic vertebrae is evident. 

Except for the occasional benign tumor which produces the 
milder type of symptoms and which can be excised, the treatment of 
such cases is largely palliative. A number have been explored and 
biopsies taken, but such procedures have usually been followed by an 
increase of symptoms. The wisest treatment consists in section of 
the posterior roots of the nerves involved since this at least results 
in complete relief of pain. 

M. B., (88739) N. Y. H. This patient, a physician 30 years of age, was 
admitted to the hospital in August, 1936, complaining of pains in his chest. 
He had had three unexplained attacks of right spontaneous pneumothorax 
over a period of five years. The initial pain was over the right scapula and 
subsequently in the right upper chest and inner side of the arm. There 
was disappearance of sweating on the right side of the body above the nipple 
line and right Horner’s syndrome. 

Operation revealed a stony hard tumor protruding through the space 
between the vertebral ends of the second and third ribs and invading the 
surrounding muscles. 

A specimen was taken for biopsy and showed, on microscopic section, 
neurogenic fibrosarcoma. After operation the pain continued until death 
in Februarj% 1937. The pathologic report of the biopsy specimen was 
neurogenic fibrosarcoma. (Fig. 25.) 
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THE HOUR-GLASS TUMORS OF THE SPINE 

The term, “hour-glass tumors of the spine,” is used to designate 
a group of tumors which occur within a certain region and give rise to 
certain clinical manifestations. It does not imply a pathologic 
classification for the tumors are varied in kind. It is applied to 
tumors which arise along the spine from the highest cervical to the 
lower sacral vertebrae either from within the spinal canal, from the 
vertebrae or from without the spine. Arising intraspinally they 
extend outward through an intervertebral foramen or between two 
adjoining laminae to form a paravertebral tumor; or arising para- 
vertebrally they extend through an intervertebral foramina into the 
spinal canal to form there an intraspinal growth. At the point where 
they penetrate the intervertebral foramina, the tumors are con- 
stricted and assume, therefore, an hour-glass shape. We are concerned 
here only with the tumors of this kind which, arising either intra- 
spinally or paravertebraly, extend into the mediastinum. 

Pathologically, these tumors vary in their nature. In a study 
made bj’- one of us (G. J. H.) some years ago it was found that they 
were described as neurinomas, neurofibromas, neuromas, fibromas, 
ganglioneuromas, lipomas, chondromas, fibrosarcomas, spongioblas- 
tomas, neuroblastomas and leiomyomas. Grouping them according 
to their possible origin it appears that the hour-glass tumors may 
arise from the membranes, ganglia and nerve roots of the spinal cord, 
from the ligaments and fasciae in or about the vertebrae, from the 
cartilage of the articular surfaces of the vertebrae and ribs, from the 
intraspinal epidural fat and from the sympathetic nervous system. 
To these true tumors must be added a small group -of echinococcic 
cysts which have occurred in this region. The great majority of the 
tumors thus far described have been benign encapsulated growths; 
a few have been definitely malignant. 

In 1929 one of us (G. J. H.) found thirty cases reported in which 
the paravertebral portion of the tumor encroached upon the medias- 
tinal space. Since then, cases have been reported from time to time 
but we have not made an effort completely to assemble them. The 
largest single series is that reported by Naffziger and Brown who in 
1933 reported fifteen cases. Of these, five cases presented a para- 
vertebral tumor extending into the mediastinum; a sixth case pre- 
sented a large and presumably a tumor shadow which at autopsy 
proved to be an old tuberculous process unrelated to the hour-glass 
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tumor of the spine; and a seventh case presented a mediastinal mass 
which proved to be a carcinoma, probably originating in the lung. 
An interesting group of cases which was overlooked in our former 
paper are the echinococcic cysts of the spine, seven of which had the 
hour-glass form, caused compression symptoms with reference to the 
spinal cord and presented paravertebral extensions into the medias- 
tinum. We have observed four cases ourselves: one a neurofibroma, 
one an unverified malignant tumor, one a chondroma and one a 
spongioblastoma. 

The symptoms provoked by these tumors have been predomi- 
nantly those of involvement of the spinal cord. Pain in the back and 
in the distribution of implicated spinal nerves, paresis or paralysis of 
the extremities and changes in sensation and reflexes have, in prac- 
tically all cases, been the symptoms and clinical signs which have 
brought the patient to the doctor and have justified the diagnosis of 
extramedullary spinal cord tumor. Symptoms referable to the thorax 
such as pain, cough, dyspnea and cyanosis in the large tumors have 
been absent in the small paravertebral tumors. Physical signs such 
as dulness on percussion over the thorax are present and do not 
depend upon the size of the tumor. In the early cases (30) collected, 
these signs were present in four, stated to have been absent in sixteen 
and not mentioned in nine. In the same group of cases an x-ray of the 
chest positively demonstrated the mediastinal tumor in sixteen, and 
failed to show it in one case; in twelve cases there are no records of 
.\'-ray examinations. In three of our four cases the x-ray showed the 
tumor, in one failed to do so; but it is to be noted that only a single 
anteroposterior film was made. A lateral film would have demon- 
strated it. 

It is apparent from the foregoing discussion that the diagnosis 
may be missed unless the occurrence of these tumors is borne in 
mind. A clinical manifestation being that of compression of the spinal 
cord, the diagnosis of cord tumor must certainly be made; but unless 
the mediastinal portion of the tumor is sufficiently large to cause 
symptoms and physical signs referable to the thorax, it may be 
overlooked. From the experience in the literature which our own 
experience confirms, anteroposterior or lateral x-ray films of the 
chest in cases of spinal cord tumor, will serve to visualize the medias- 
tinal portion of the hour-glass tumors, and this additional examina- 
tion is recommended. 
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In the thirty cases of hour-glass tumors we have referred to, 
operation was undertaken in twenty-six. In seventeen cases the 
intraspinal and mediastinal parts of the tumor were removed at one 
sitting through a laminectomy approach, the mediastinal tumor 
being ’exposed by the resection of the transverse processes of the 
spine and, if necessary, the adjacent ribs; in one patient the intra- 
spinal and mediastinal parts of the tumor were removed but at two 
sittings; in four patients the intraspinal tumor was removed but not 
the mediastinal; in three patients the mediastinal tumor was re- 
moved but not the intraspinal (in one the cord tumor was not found 
and the patient later died; in two, symptoms were not sufficiently 
severe to warrant exploration — outcome unknown); in one case the 
mediastinal tumor was explored but, because of vascularity, was not 
removed. In this last case treatment was with radium which caused 
the disappearance of the cord symptoms but not the disappearance of 
the mediastinal tumor; but there was freedom from symptoms for 
five years. There were seven deaths in 26 patients, a rather high 
mortality; but it is to be remembered that some of the patients were 
operated upon a good many years ago. Of our four cases, in one an 
operation was not performed due to the poor condition of the 
patient; in two patients the intraspinal and mediastinal tumors were 
removed at one sitting; in one (spongioblastoma) a part of the intra- 
spinal tumor only was removed. This case was given 2000 R units 
through the open wound while the patient was on the operating 
table. She is free from all symptoms two and one-half years after 
operation. Naffziger’s seven patients were subjected to operation. In 
one the intraspinal and mediastinal tumors were removed with 
recovery; in one the intraspinal tumor was removed, the mediastinal 
tumor partially removed with recovery; in two the intraspinal tumor 
was removed, the mediastinal tumor was not removed with one 
recovery and one death ; and in three patients the intraspinal tumor 
was partially removed, the mediastinal tumor not removed with one 
recovery and two deaths. 

Of the seven cases of hour-glass echinococcic cysts, five patients 
died with symptoms of spinal cord compression without having been 
subjected to surgery and came to autopsy. In all there presented an 
echinococcic cyst compressing the spinal cord connected with a para- 
vertebral cyst lying in the mediastinum. Two patients were sub- 
jected to operation with one recovery and one death. From the 
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experience thus far gained, surgery would appear the treatment of 
choice; especially in view of the fact that the large majority of the 
tumors are benign and not likely favorably to be influenced by x-ray 
therapy. In carrying out surgical procedures, the primary approach 
should be directed to the removal of the tumor compressing the spinal 
cord not only because of the urgency of the cord symptoms but 
because of the possibility of removing through the primary incision 
and at the same time the paravertebral tumor. 

M. Y., (180675) N. Y. H. This woman, aged 64 years, was admitted 
to the hospital on October 16, 1937, complaining of pains in the left chest 
for 5 or 6 weeks. She also had difficulty with micturition and evacuation 
of her bowels. Her legs were almost entirely paralyzed. 

Physical examination showed a slight hypertensive cardiovascular dis- 
turbance and evidence of cord compression at the fifth and sixth dorsal 
vertebrae. 

A laminectomy was performed under local anesthesia on October 2, 
1937, and portions of an infiltrating, extradural tumor mass removed 
from around the cord. The dura was not opened. A-ray therapy was insti- 
tuted on the operating table through the open wound and later at frequent 
intervals. 

The neurogenic symptoms disappeared and the tumor was seen on 
x'-ray to have almost completely vanished. 

Two years after operation the patient was in good condition without 
recurring neurogenic symptoms. The pathologic report of the tumor 
was glioblastoma multiforme. (Fig. 26.) 

TUMORS OF THE THYMUS GLAND 

In the present paper we shall omit consideration of the thymic 
hyperplasias as expressed by enlarged thymus and persistent thymus, 
as described in association wdth so-called status lymphaticus and as 
observed in exophthalmic goiter, and confine ourselves only to the 
tumors of the thymus gland. 

A review of the literature shotvs the difficulty of presenting very 
clearly and simply a pathologic classification of the thymic tumors. 
Without attempting to discuss their pathology, which would take us 
beyond the scope of this paper, we present as a working classification 
that of Foot taken from a recent publication. It is more complicated 
than the earlier classification of Ewing but only in so far that it 
includes additional groups of tumors. 
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NON-MALIGNANT THYMOMAS 

Aside from thymic rests, either in situ or ectopic, and of the 
choristoma variety, there are reports of tumors composed of disar- 
ranged though otherwise practically normal thymic tissue. The 
thymic reticulum cells tend to lie peripherally, the thymocytes 
centrally in the lobules, reversing the normal situs. Thymic cor- 
puscles are usually present and have the characteristic appearance. 
The eosinophilic thymic cells are apparently somewhat in eclipse in 
these tumors, although a careful search may reveal their presence. 

MALIGNANT THYMOMAS 

1. Thymocytic or Lymphocytic Type. These are composed of 
small, round cells with deeply' staining nuclei. Ewing believes that 
they are darker than lymphocytes. Hassall’s corpuscles may or may 
not be present. 

2. Large-Celled or Lymphoblastic Type. These are made up of 
large, rounded, ovoid cells resembling lymphoblasts or primitive 
thymic reticulum cells. Thymic corpuscles may or may not be found. 

3. Thymic Reticulum Cell Type. The cell of this small group 
closely resembles the entodermal thymic reticulum cell, and the 
group is probably the largest and most frequently occurring of the 
malignant thymomas. It has been reported in man as well as in 
several animals, notably the chicken, cow, horse and sheep. Feldman 
states that the cow seems to be most frequently afPected. The cells 
for these tumors are more pleiomorphic ranging from spheroidal to 
spindle-shaped, or multipolar and stellate. They may often form 
duct-like structures that are so definitely epithelial in their appear- 
ance that Schminke included these tumors in his new group of 
“lymphoepitheliomas.” Thymic corpuscles are variably present. 

4. Perithelial Type. This had been reported by Symmers in 
eight of his twenty-five cases, and by Matras and Priesel (Case 5) 
and Laas, although the foreign authors do not refer to it as such. It 
shows definitely perithelial arrangement of radially directed fusiform 
cells about its vessels (be it noted, without interpolated areas of 
necrosis) and is quite characteristic in appearance. Thymic cor- 
puscles do not play an important role in this tumor. 

5. Granulomatous Type. Symmers has collected five cases of 
Hodgkin’s granuloma in the thymus. There may be others in the 
literature reported in connection with Hodgkin’s disease and, there- 
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Fig. 26. N. Y. H. 180674, M. Y. Glioblastoma Fig. 27. N. Y. H. 147070, T. M. Thymoma. 

multiforme. (From Pack and Livingston’s “Cancer 

and Allied Diseases,” [Paul B. Hoeber, 
Inc.) 
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fore, missed in our review. The picture is that of Hodgkin’s granu- 
loma located in the thymus or at its site. 

6. Epithelial or Carcinomatous Type. These are tumors of 
elderly subjects and resemble epidermoid carcinoma as they are 
composed of innumerable thymic corpuscles in all stages of develop- 
ment and degeneration, thus creating a “pearly” appearance. The 
thymic reticulum cells may form radiating cords from such pearls, 
which sometimes have duct-like arrangement, and, with a liberal 
admixture of lymphocytoid elements, may shift the picture toward 
that of the “lymphoepithelioma” of Schminke. 

7. Teratoid Type. Here all the elements of the normal thymus 
are found to be undergoing abnormal proliferation, and they are 
often thoroughly disguised. The proliferation may be distributed 
through all the elements, or it may preponderate in one or two. In 
addition to quasi-normal components, duct or gland-Iike structures 
may be found, or even solid medullary plugs of pale, rather delicate 
epithelium. These tumors seem to be more frequent in young indi- 
viduals. Margolis suggests that ducts of this sort might be found in 
normal thymus and indicate the presence of rests that might later 
give rise to tumors of this sort. His reported tumor was quite rich in 
such structures, which were less prominent though present in a case 
by Foot and Harrington. 

BENIGN OR NON-MALIGNANT THYMOMAS 

The benign tumors of the thymus, judging from the reports in the 
literature, occur less commonly than the malignant tumors. As they 
have been described, they have been associated with myasthenia 
gravis in some cases, not associated with this condition in other 
cases. Due, probably, to their relationship with an interesting dis- 
ease, the tumors associated with myasthenia gravis have been more 
carefully collected and we shall speak of them first. 

Thymic Tumors in Myasthenia Gravis. In 1901, Weigert re- 
ported a case of myasthenia gravis with a thymic tumor and numer- 
ous foci of lymphocytes in the skeletal muscles. Bell described a case 
in 1917 and collected the cases from the literature. He found that 
between 1901 and 1917, fifty-seven patients, dying with the symp- 
toms of myasthenia gravis, had been subjected to autopsy; and that 
of the fifty-seven patients, the thymus was enlarged in seventeen, 
and contained a tumor in eleven. In one half of the cases, therefore, 
either an enlargement of the thymus or tumor was found. Blalock et 
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aL, in I939> reported a case of myasthenia gravis with an intra- 
thoracic shadow which, at operation, proved to be a cystic tumor in 
the position of the thymus, the successful removal of which has been 
followed by disappearance of the symptoms of myasthenia gravis. 
He and his coauthors collected twenty-six additional cases (including 
their own) in which myasthenia gravis was associated with a lesion 
of the thymus. Of the total fifty-four cases in which a lesion of the 
thymus has been associated with myasthenia gravis, a tumor has 
been present in thirty-two, an enlargement or persistent thymus in 
twenty-two. 

These tumors have shown various pathologic pictures. The tumor 
in Bell’s case is described as occupying the position of the thymus, 
measured 6 X 4 X 3.5 cm. and weighed 60 Gm. It was definitely 
encapsulated. The cut surface was soft in consistency, light gray in 
color and showed many hemorrhagic areas. Microscopic section 
showed a tumor tissue composed of cells with large vesicular nucleii 
and abundant light-staining cytoplasm, the whole fused together to 
form a syncitium. Throughout it were numerous spaces of variable 
size and shape containing small lymphocytes. No Hassall’s cor- 
puscles were seen. The tumor is called a benign thymoma suggestive 
of an adenoma. Of the cases in the literature at least five resemble 
Bell’s case. Bell is of the opinion that the tumors in myasthenia 
gravis form a distinct group of comparatively small benign growths 
composed of young thymic tissue. Norris considers that the patho- 
logic changes in the thymus are of the nature of a hyperplasia, which, 
when extreme, may give rise to an encapsulated tumor mass. Of the 
tumors reported in association with myasthenia gravis, all except 
one appear to be benign; the exception is Meggendorfer’s case 
reported in igo8, which is called a large-cell sarcoma and which in its 
growth, extension and metastases, presented the characteristics of 
the malignant thymoma. 

In addition to the benign tumors seen in myasthenia gravis are 
others which are not associated with this disease. These are fewer in 
number. There is no evidence which we can find that pathologically 
they are essentially different from the tumors seen in myasthenia 
gravis. An example of the largest tumor of this sort thus far reported, 
is one successfully removed by one of us (W. DeW. A.). A brief 
abstract of this case will follow. 

Clinically we must again differentiate the tumors with and with- 
out the signs and symptoms of myasthenia gravis. In the former 
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group and because of the finding of lesions of the thymus in one-half 
of the autopsied cases of myasthenia gravis, the clinical manifesta- 
tions of this disease should suggest the possible presence of a thymic 
tumor. The tumors themselves have been small, only two having 
been reported as large tumors, and, therefore, not likely to give rise to 
mediastinal compression symptoms. The x-rays reported show 
spherical circumscribed shadows in the anterior mediastinum imme- 
diately behind the sternum and in contact with the superior part of 
the pericardium. 

In the tumors not associated with myasthenia gravis the clinical 
manifestations depend more or less upon the size of the lesion. In the 
small tumors, symptoms may be mild or absent, in the larger tumors 
they may be severe. A good example of the large benign tumor is the 
case just referred to. 

T. M., (147070). A school boy, 13 j'cars of age, was admitted to the New 
York Hospital October 14, 1936, suffering from dyspnea, orthopnea 
and weakness of seven months’ duration. He had been well up to the age 
of 7 when he had scarlet fever, and following this measles and chicken 
pox. Since then he had been frail; at the age of 9 he was fluoroscoped by 
his family physician who told his parents that he had “thymic gland 
trouble.” He became easily fatigued, and became short of breath on 
exertion. He had only a slight cough without expectoration or hemoptysis. 
During some seven months prior to admission his symptoms increased 
particularly the dyspnea and orthopnea. The latter was most marked at 
night so that he slept propped up in bed. There had not been any pain 
in the chest. 

Examination showed the trachea displaced to the right, the left half 
of the chest full and with restricted respiratory movements. The cardiac 
and superior mediastinal dullness were displaced to the right. The heart 
sounds were best heard in the fourth and fifth interspaces to the right of 
the sternum. The left lung field was entirely flat on percussion below the 
first rib anteriorly and below the spine of the scapula posteriorly. Over 
the area of flatness the breath sounds were absent. The diaphragm seemed 
to be displaced downwards. AT-rays of the chest showed a huge mass occu- 
pying the entire left hemithorax except at the extreme apex and base, 
dislocating the heart and mediastinal structures to the right. The central 
portion of the shadow was denser than the peripheral. Two aspiration 
biopsies failed to yield sufficient tissue for study although a few large cells 
and lymphocytes suggesting thymic tissue were noted. The diagnosis was 
not positively established. The great size of the tumor with the late develop- 
ment of compression symptoms suggested a slow growing soft tumor like a 
lipoma and it was with this diagnosis that operation was undertaken. 
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The operation was performed November 6, 1936* under intratraeheal 
anesthesia, and the entire tumor suceessfully removed. The tumor was a 
large, encapsulated, yellowish-white, lobulated growth weighing 2235 Gm. 
and measuring 26 X 24 X 7.5 cm. in its various diameters. On microscopic 
section the tumor was found to be made up of islands of thymoid tissue 
surrounded by adipose tissue. The tissue making up the scattered islands 
approached normal thymus. There were small thymocytes in abundance, 
thymic reticulum cells, and thymic corpuscles in every stage of development 
and involution. A diagnosis of benign thymoma was made. The boy has 
been perfectly well since operation. (Fig. 27.) 

There are but few cases of benign tumor of the thymus in which a 
surgical attack has been undertaken. Alder reported a case of myas- 
thenia gravis in which a benign thymic tumor, the size of a child’s 
head, was removed by Sauerbruch. The patient died eight days after 
operation from mediastinitis. Obeditsch reported a case in which a 
tumor, the size of a man’s fist, was removed by Sauerbruch, the 
patient dying five days later from a streptococcic infection. The case 
we have just described is the first, so far as we can discover, in which 
a benign thymic tumor has successfully been removed. Blalock’s case 
is the second successful surgical attempt. The association in his case 
of myasthenia gravis and the disappearance of the symptoms of this 
disease following the removal of the tumor adds to the evidence of a 
relationship between the two conditions, but is not, of course, 
conclusive. 


MALIGNANT THYMOMAS 

Rubashow, in 191 1, reported a case and collected sixty-nine cases 
of malignant thymoma from the literature. They included thirty- 
three cases collected by Hoffman up to 1896. Among them were 
fifty-two sarcomas, twelve carcinomas and seven miscellaneous 
tumors. Foot, in 1926, reported four cases, reviewed the literature 
and found that, if the miscellaneous cases of Rubashow are excluded, 
there were eighty-one cases of primary malignant thymic tumors 
reported. Crosby, in 1932, again reviewed the subject and found 166 
cases, 122 of which he classified as sarcoma and forty-four as carci- 
noma. Decker, in 1935, brought the number to 208. Since 1935 we 
have found nineteen additional cases and have observed two of our 
own bringing the number to 230. 

Pathologically, the tumors include the Ijunphosarcomas, the 
most frequent variety, the carcinomas and the sarcomas arisint^ pre- 
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sumably from the connective tissue stroma of the thymus. To these 
are to be added the granulomatous tumors as Hodgkin’s disease, the 
teratoid tumors or carcinosarcomas and other variously described 
malignant conditions. Generally speaking their growth within the 
mediastinum is somewhat similar. The tumors occupy the anterior 
mediastinum. Anteriorly they may, in their growth, exert pressure 
upon and cause protrusion of the sternum and even perforate the 
bone. Posteriorly the tumors sooner or later surround the trachea, 
bronchi, pericardium and great vessels, and at times also the esoph- 
agus, They vary in size but in the majority of instances they have 
at autopsy pretty well filled the mediastinum. They are commonly 
hard nodular or lobulated tumors, but the rapidlj'^ growing tumors 
may be soft, vascular and hemorrhagic. Encapsulation within the 
mediastinum has been observed but the more malignant forms be- 
come adherent to the surrounding organs and invade the pleura, lung 
and pericardium, large vessels and trachea. Metastases to distant 
organs have not been common but occasionally metastases in the 
liver, spleen, adrenal, pancreas and kidney have been observed. 

The age of onset has been variable. The teratoid type of tumors 
have occurred early in life and the majority of sarcomas appear in 
young people. The carcinomas occur later and in the majority of 
cases in individuals over fifty years of age. The symptoms may be 
chiefly or entirely thoracic and due to mediastinal compression. Pain 
in the chest, cough and dyspnea are the common symptoms which 
increase gradually or rapidly. Engorgement of the veins of the neck 
and upper thorax, hoarseness, difficulty in swallowing and eventually 
edema of the extremities may appear. A pleural effusion may occur; 
fever, loss in weight and strength and anemia may supervene. While 
the thoracic symptoms predominate, there usually occurs before 
death some external evidence of the mediastinal tumor as fullness in 
the suprasternal notch or enlargement of the glands of the neck or 
axilla. In some cases external evidence of the disease may antedate 
thoracic symptoms, i,e., swelling of the neck, a tumor which per- 
forates the sternum or thoracic wall or enlargement of the glands of 
the neck. In these cases symptoms referable to the chest appear 
sooner or later and gradually or rapidly progress. Death due to 
suffocation is the common termination. The clinical course has usu- 
ally been rapid and death may occur in two or three months after the 
patient comes under observation. One of Ewing’s patients, however, 
lived two years. 
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The physical findings need not be detailed. Since the tumor 
occupies a central position in the anterior mediastinum there is dul- 
ness behind and to either side of the sternum. The signs of pleural 
effusion may be present at either base. The x-ray shows a shadow 
occupying the upper mediastinum extending a variable distance 
downward from the sternal notch and laterally beyond the margins 
of the sternum. The diagnosis of primary thymic tumor has appar- 
ently rarely been made before death although the presence of a 
mediastinal tumor is of course evident. In a few cases partial excision 
of an external tumor has led either to a correct diagnosis or at least 
to a diagnosis of lymphosarcoma. The treatment has been unsatis- 
factory. We have found some eight recent cases in which surgery was 
undertaken with a fatal outcome in each, and from our own experi- 
ence and autopsy reports it is evident that removal would be possible 
only in the very early stages of the disease. From the reports in the 
literature, radiotherapy also has not been very successful; and we 
thus far have failed to find a case in which improvement over any 
considerable period has occurred. 

LYMPHOMA, LYMPHOCYTOMA, LYMPHOSARCOMA, HODGKIn’s 

DISEASE 

There still remains a good deal of confusion regarding the various 
conditions arising from lymphoid tissues; and although we have 
again attempted a survey of the literature we are not able to present 
definitely the frequency, origin and pathologic picture of the various 
lesions arising from the mediastinal lymph glands. Baldridge and 
Awe classify the lymphomatous tissues pathologically, recognizing a 
sclerosing type as Hodgkin’s disease, an endothelial type as in 
lympho-epithelioma, a lymphoblastic type as in lymphosarcoma, and 
a lymphocytic type with and without leukemia. Ewing classifies the 
tumors according to their origin from the three anatomic elements 
in lymphoid tissue capable of originating lymphoid tumors, i.e., 
lymphocytes, reticulum cells of follicles and pulp and endothelial 
cells of pulp and cavernous sinuses. From the lymphocytes may 
originate the simple lymphomas, the malignant Ijmiphocytomas and 
the leukemias; from the reticulum cells, myeloid leukemia, malignant 
granuloma, Hodgkin’s disease and large cell lymphosarcoma and 
from the endothelial cells, the endotheliomas. To attempt to place 
the tumors of the mediastinal Ijnnph nodes described in the literature 
m either of these classifications is, as we have noted, a difficult and 
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profitless task. We shall confine ourselves, therefore, to a limited dis- 
cussion of these lesions, emphasizing those which in our experience 
are more commonly observed. 

SIMPLE LYiMPHOMA 

This benign tumor as occurring in the neck, axilla and groin must 
be rare in the mediastinum and we have not, thus far, found a 
certified case described. 

MALIGNANT LYMPHOCYTOMA 

In this group may be included the malignant lymphocytomas, 
not otherwise designated, the malignant lymph-adenomas and possi- 
bly the small-celled tumors of the thymus associated with lymphatic 
leukemia. This is a clinical rather than a strictly pathologic grouping 
but is made necessary by the paucity of details in the pathologic 
descriptions. The pathologic basis for the group is the predominance 
in the mediastinal tumors of small cells resembling lymphocytes; but 
whether these small cells are derived from lymph nodes or thymus is 
not often clearly stated. 

The tumors arise as a rule in the anterior mediastinum, often in 
the general location of the thymus. They vary in size from moderate 
to large tumors spreading upwards to the neck and downward to or 
over the pericardium. They may fill the space between the sternum 
and spine and encroach laterally upon the lungs; and they show a 
tendency, like the malignant thymomas and lymphosarcomas, to 
surround the trachea, great vessels and esophagus which, although 
constricted by the tumor, may not be directly involved for a con- 
siderable period. The tumors by extension may invade the pleura, 
lung, pericardium and glands of the neck and axilla and may metas- 
tasize to the lungs, liver, spleen and other organs. They consist of a 
single or lobulated mass, white or slightly yellowish or grayish-white 
on section, which presents a uniform surface marked by strands of 
connective tissue. In a few cases, areas of necrosis have been de- 
scribed. Microscopically, the picture has varied, resembling in gen- 
eral that of a sarcoma with the predominant cells of the small 
IjTOphocyte type. 


LYMPHOSARCOMA 


This must be considered one of the common malignant medias- 
tinal tumors. In a series of 145 cases of mediastinal tumor seen in the 
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Medical and Surgical Wards of the New York Hospital, forty-seven 
or 32 per cent are diagnosed as primary malignant disease of the 
mediastinal lymph nodes and of the forty-seven, eighteen are diag- 
nosed as lymphosarcoma, twenty-nine as Hodgkin’s disease. An 
attempt to collect all the cases from the literature has not been made 
but it is evident from a general review of the literature that they 
number in the hundreds. 

The origin of the mediastinal lymphosarcomas is not always 
clear. They may arise either from the mediastinal lymph nodes or the 
thymus gland. Most commonly they have their origin in the anterior 
mediastinum and, at first small, they grow rapidly, extending up- 
ward to the neck and downward to or over the pericardium to the 
diaphragm. They extend posteriorly, surrounding the great vessels, 
trachea and esophagus and may come to fill the space between 
sternum and spine. Laterally they may extend to and involve the 
pleura and lung and in the majority of cases do so before death 
occurs. At autopsy in advanced cases the entire mediastinum may 
be occupied by a solid tumor mass which involves anterior and 
posterior mediastinal and bronchial glands and within which may be 
seen on transverse section the cross section of the great vessels, 
trachea, bronchi, esophagus and vagus nerves. One is surprised to 
find that, while these structures are constricted and compressed, 
their walls are rarely directly infiltrated. The great veins also may 
escape, but are more likely to be invaded and thrombosed. Exten- 
sions of the tumor may present in the neck, in one or both axillae 
and as retroperitoneal masses below the level of the diaphragm. 
Metastases may occur to lungs, liver, spleen and other organs. 

The tumor mass is as a rule hard and on section presents a white, 
grayish-white or yellowish-white surface. Necrosis is not the rule, but 
in large bulky tumors areas of necrosis may be present. On micro- 
scopic section there appears “a diffuse growth of lymphoid cells lying 
in reticular tissue. The structure of the affected nodes or follicles is 
obliterated. The cells vary in size being small, medium or large. The 
nuclei! are compact or vesicular, always hyperchromatic and nucleoli 
are not prominent. Large multinuclear cells are occasionally seen.” 
(Ewing.) 

The symptomatology of the malignant l3Tnphoc3n;oma which was 
omitted, is similar to that of the lymphosarcoma, so that the clinical 
manifestations of the two conditions may be considered together A 
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review of the symptoms of mediastinal lymphosarcoma makes it 
difficult to present a constant clinical picture. The condition is seen 
most commonly between thirty and fifty years of age and twice as 
often in males as in females. The chief symptoms are pain, tumor or 
swelling and signs of mediastinal compression. There is the greatest 
variation in the time of appearance of these symptoms. In one case 
pain in the chest or behind the sternum or simulating intercostal 
neuralgia may be the initial symptom to be followed by the appear- 
ance of a swelling in the neck and cough, dyspnea and cyanosis. 
Again a swelling in the neck at the suprasternal notch may be the 
first sign to be followed by others. Not infrequently cough with a 
slight amount of expectoration and dyspnea on exertion are the first 
evidences of the condition. 

As the disease progresses the symptoms become more exaggerated. 
Pain is dull and aching or sharp and parox3'^smal. Tumor is a less 
constant finding; but visible, palpable tumors may occur in the neck, 
axilla, over the sternum due to its perforation or to the side of the 
sternum due to the perforation of rib or intercostal space. Cough and 
dyspnea increase and are associated with cyanosis; and hoarseness 
due to pressure on the recurrent laryngeal nerve, dysphagia due to 
compression of the esophagus, vomiting due to vagal irritation, occa- 
sionally hiccough and eye changes due to involvement of the sympa- 
thetic nerve, may all supervene. Sudden edema of the face and neck 
may appear at any time in the course of the disease. Swelling of the 
abdomen and legs with an accumulation of fluid in the peritoneal 
cavity usually occur late in the disease. Hemoptysis is commonly 
present and, although seldom severe, was directly responsible for 
death in 3 per cent of Rose’s cases. Emaciation more often is 
absent. Fever of a low grade is the rule but we have observed a 
continuously high fever. A leucocji'tosis of from 10,000 to 15,000 not 
uncommonly has been observed. 

The physical signs, of course, depend upon the size and location 
of the lesion. A number of cases are reported in which a small tumor 
so situated as to compress a bronchus has caused symptoms but has 
failed to give any physical signs, and the lesion has been found at 
autopsy. The majority of cases, however, present themselves with 
definite signs. On inspection the face and neck may be suffused, 
swollen or cyanotic. A tumor in the neck or over the sternum may be 
evident. One side of the thorax may bulge or be retracted and show 
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restriction of respiratory movements. Dilatation of the veins of the 
neck and upper thorax, Horner’s syndrome and hoarseness may be 
evident. Dyspnea may be the most distressing of all symptoms. 

Palpation may establish the presence of a swelling in the neck or 
axilla. Percussion demonstrates the submanubrial dulness indicative 
of a growth in the superior mediastinum; auscultation may show 
harsh respiratory sounds as evidence of bronchial compression, and 
rales indicative of an associated bronchitis. The x-ray shows a 
shadow which occupies the mediastinum and which may be sharp 
and circumscribed or diffuse. Pleural effusion, sometimes hemor- 
rhagic, is a common complication and may be evident on physical or 
x-ray examination. Tumor cells may be present in it. A chylous 
effusion due to occlusion of the thoracic duct was noted in one case. 

The diagnosis of mediastinal tumor is usually not difficult, but its 
identification as a lymphosarcoma may remain in doubt. The re- 
moval of an enlarged gland wherever accessible will most quickly 
establish the diagnosis. Should no external gland be available, the 
careful aspiration of the tumor with a large trocar at a point where it 
presents beyond the sternum or in the suprasternal notch may yield 
tissue which will certify the lesion. Should this method also fail we 
have to fall back on diagnosis by exclusion. 

The prognosis is poor. The disease progresses rapidly and is a 
fatal malady. In Rose’s series the average duration of the disease 
from the first symptom until death was thirty-two weeks. Forty- 
three patients died of exhaustion, eleven of asphyxia, three of 
hemorrhage, two of cardiac failure and one of cerebral tumor. - 

Surgery has thus far achieved little in the treatment of malignant 
lymphosarcoma and lymphocytoma. A few cases have been sub- 
jected to surgery but the attempt at extirpation was abandoned 
because of the extent of the lesion. At the present time x-ray and 
radium would appear to be the only means of treating these lesions. 
It is well know that the tumors arising from lymphoid tissues 
respond favorably to x-ray and radium therapy and there are many 
reports in the literature, which our own experience confirms, of the 
decrease in size or the total disappearance of the mediastinal shadows, 
with a corresponding improvement in symptoms. The improvement, 
however, in our experience is temporary and we have not yet ob- 
served a cure. 

P. I., (80347) N. Y. H. The patient was a 34 year old man who was 
admitted to the hospital November 5, 1934, with a complaint of substernal 
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soreness unassoeiated with activity or respiration of four weeks’ duration. 
Three weeks before admission he became suddenly short of breath and 
began to notice an aching pain between the shoulder blades while walking 
up stairs. He had had a dry, non-productive cough during the past four 
weeks but no fever, night sweats or hemoptysis. His appetite had been 
poor. On examination he did not appear ill and was suffering from no appar- 
ent respiratory distress, but there were the classical signs of effusion in the 
left pleural cavities. 

During his stay in the hospital thoracentesis was performed repeatedly, 
fluid rapidly accumulating. X-ray therapy was instituted, a total of 3795 R 
units being administered to the chest over a period of three months. Fluid 
ceased accumulating in his chest. Biopsy of an axillary lymph node yielded 
a diagnosis of lymphosarcoma. During his stay he developed left otitis 
media with facial palsy, Horner’s s^mdrome on the left, thrombophlebitis 
of the left arm with swelling of the arm and face, ascites, and finally a low- 
grade fever. Toward the end of his life he was greatly troubled by nausea 
and vomiting, and although his caloric intake was good, he steadily lost 
weight. He e.xpired on the one hundred seventy-fifth hospital day. 

Anatomical diagnosis at autopsy was lymphosarcoma involving medias- 
tinal, cervical, mesenteric, retroperitoneal and inguinal lymph nodes; 
lymphosarcomatous infiltration of liver, kidneys, spleen and pancreas; 
pleural effusion, bilateral; adhesive pleurisy over the entire left lung with 
lymphosarcomatous infiltration; peripelvic hemorrhages of kidneys; 
adhesive pericarditis with pericardial ecchymoses; congestion and edema 
of the left lung, and ascites. 

Hodgkin’s disease 

It is not within the scope of this paper to take up in detail the 
various manifestations of Hodgkin’s granuloma. As is well known, 
the disease presents a definite histologic picture which is regarded as 
pathogonomic of the condition. Microscopic sections show diffuse 
cellular hyperplasia with varying proportions of proliferating endo- 
thelial cells, endothelial giant cells, plasma cells and eosinophilic 
leucocytes. The disease, beginning usually with the enlargement of a 
chain of lymph nodes, most often in the neck, spreads to the axillar}^ 
inguinal, bronchial, mediastinal and retroperitoneal glands. A splenic 
tumor develops in 60 to 70 per cent of the cases, as does enlargement 
of the liver. With the generalization of the disease, fever, night 
sweats, anemia and cachexia appear. 

Mediastinal Hodgkin’s disease is but one manifestation of this 
disease. In a few cases the mediastinum appears to be the primary 
seat of the disease which may progress insidiously until pressure 
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symptoms call attention to it. Much more frequently the mediastinal 
glands become involved secondarily to the cervical and axillary 
glands so that the disease is well established before symptoms refer- 
able to the mediastinum become evident. The enlarged glands here 
as elsewhere may remain discrete and consist of a mass of individual 
glands loosely held together by connective tissue, or the disease may 
show invasive qualities and form a large solid mass which surrounds 
the trachea, bronchi and great vessels. Mediastinal tumors of this 
sort may form the chief lesion of Hodgkin’s disease, filling the 
mediastinum and compressing its various structures. Extensions to 
the pleura, lungs, pericardium and heart muscle have been observed. 

The symptomatology and physical signs resemble those in 
lymphosarcoma and reference may be made to our comments under 
this subject. The x-ray of the chest shows as a rule, a broad sharply 
defined mediastinal shadow usually quadrilateral in shape and ex- 
tending from the cardiac shadow upward to the neck. The diagnosis 
often can be made from the clinical picture alone, but the histologic 
study of a gland removed for biopsy, remains the most certain means 
of diagnosis. 

X-ray or radium treatment remains at present the best form of 
therapy. It is gratifying in some cases to observe the rapid reduction 
in size and even the complete disappearance of large mediastinal 
masses causing compression symptoms and to witness the cessation 
of urgent and distressing symptoms. In our experience and, it would 
appear, in the experience of the majority of observers, x-ray treat- 
ment is after all but palliative; for the mediastinal mass, in course of 
time, reappears and the patient dies of the disease. The duration of 
life, however, may be prolonged up to five or more years. 

N. G., (45318) N. Y. H. The patient was a 1 5 j'ear old boy who had been 
treated for diabetes with insulin and diet for two j^ears previous to admis- 
sion. Two years earlier at about the time of the onset of the diabetes, the 
patient first noticed a slight pain at the base of the left side of the neck. 
This pain soon went away and a swelling appeared. Six months later a 
painless swelling was felt in the left axilla. During the next nine months the 
patient received eight .v-ray treatments for these swellings, during which 
time they gradually increased in size but had periods of remission. During 
the eight months following .v-ray treatments the patient had severe itching, 
especially of the thighs, and weakness after moderate exercise. No other- 
symptoms were present. 

Physical examination on admission showed an area of dulness in the 
right chest and the mediastinum enlarged to percussion. A'-rays of the chest 
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showed a very large mediastinal shadow extending outward from the right 
hilum and to a lesser extent from the left hilum. Biopsy showed a picture 
typical of Hodgkin’s granuloma. 

During his hospital course, the blood sugar was controlled with insulin 
and diet. After the diagnosis of Hodgkin’s disease had been established by 
biopsy, he received a treatment of deep x-ray therapy and was discharged 
to return for further therapy. Three months after discharge the x-ray 
showed no appreciable change in the size of the process at the right hilum, 
although the density appeared slightly increased. (Figs. 28 and 29.) 

SARCOMAS 

The primary sarcomas of the mediastinum, as distinguished from 
the metastatic sarcomas, form a miscellaneous group of malignant 
tumors. They may arise from the connective tissue elements of the 
mediastinal lymph glands, from the thymus, from the connective 
tissue of the blood vessels and other structures, and from the tendons 
and periosteum of the sternum, ribs and spine. They may arise also 
through the malignant degeneration of the benign connective tissue 
tumors, particularly the fibromas, xanthomas and chondromas, and 
of the neurogenic tumors such as the neurofibromas and ganglioneu- 
romas. We have already discussed the sarcomas of the thymus and 
the lymphosarcomas and have called attention to the sarcomatous 
degeneration of the benign mediastinal tumors. We shall concern 
ourselves here with other sarcomas which we have observed and 
collected from the literature. 

In our own experience such other sarcomas are rare. In 145 cases 
of tumor of the mediastinum in our New York Hospital series, but 
seven are positively diagnosed as sarcoma and of these three are the 
result of sarcomatous degeneration of previously benign tumors. Of 
the remaining four sarcomas, two are diagnosed as liposarcoma and 
one as an apical sarcoma arising presumably from the sheath of the 
subclavian artery. In the literature from 1926 to the present time we 
have found reports of thirty-two cases of sarcoma, seventeen of which 
are designated as “fibrosarcoma” or “fibroblastoma,” thirteen as sar- 
coma and one each as hemangiosarcoma and liporhabdomyosarcoma. 

The tumors occur in the apical region and in the anterior and 
posterior mediastinum. The apical tumors may extend outward and 
downward encroaching upon the pleural cavity and compressing the 
apex of the lung, and in certain cases may give rise to symptoms of 
the superior sulcus tumors. Those arising from the sternum and 
costochondral region extend posteriorly and encroach upon the 

163 } 



HEUER, ANDRUS— MEDIASTINAL TUMORS 


209 


anterior mediastinum; while those arising from the spine, costo- 
vertebral articulation, etc., grow anteriorly and encroach upon the 
posterior mediastinum. Some of the posterior tumors arise from 
sheaths of the spinal nerves and they, together with the tumors 
arising from the connective tissue of the spine, form hour-glass 
tumors which are described under a separate heading. 

The tumors vary in -size from very small to large growths. Not 
Infrequently they are circumscribed tumors which in the A:-ray film 
represent a clearly defined spherical shadow, and the majority of 
instances observed by us were tumors of that sort. They may, how- 
ever, in their growth, break through their capsule and surround and 
involve the mediastinal structures. 

Symptoms depend in part upon their size and the rapidity of 
their growth. They are those of other mediastinal tumors and consist 
of pain, cough, dyspnea and other symptoms of mediastinal pressure 
already referred to. As a rule the symptoms come on more slowly and 
progress less rapidly than those due to the more malignant lympho- 
sarcomas and may not become urgent for a considerable period of 
time. The physical signs also resemble those of other tumors except 
when a tumor, arising posteriorly, extends through an intervertebral 
foramina causing compression symptoms of the cord, or arising in 
the apical region gives rise to the characteristic symptoms of the 
superior sulcus tumors. X-rays of the chest in anteroposterior and 
lateral views may demonstrate the location of the tumor in the 
anterior or posterior mediastinum and, in some cases, demonstrate 
its nature. 

The diagnosis may be difficult and even impossible. The presence 
of a tumor, which in all respects including the x-ray shadow, re- 
sembles the benign tumors we have di/cussed, makes the differential 
diagnosis between benign and malignant tumor difficult. Aspiration 
biopsy, when the location of the tumor is such as to make the proce- 
dure safe, may yield positive information. In the late stages of the 
condition, when invasive e.xtension to. other structures has taken 
place, the diagnosis of malignant tumor may be evident. 

Surgical removal in the early stages of the disease would appear 
to be the treatment of choice; The possibilities of such treatment, 
when we consider the results obtained in the treatment of other 
circumscribed but benign tumors, must be evident. Up to the present 
time, however, the results of surgical treatment have not been 
brilliant. Of the four sarcomas in our own experience mentioned 
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above, all were explored; in two, the tumor was satisfactorily re- 
moved; in two it was impossible to remove the tumor and a biopsy 
was done. Of the two in which the tumor was removed, one had a 
recurrence of the disease about a year after operation and later died; 
while one is alive and free from recurrence three years later. 

Of the thirty-two cases collected since 1926, 19 patients were sub- 
jected to operation. In eighteen the tumor was removed with ten 
recoveries and eight deaths. The late results in those who recovered 
are not completely stated. Of the seven patients with fibrosarcomas 
removed with recovery, three died within six months of operation. 

SECONDARY OR METASTATIC SARCOMAS 

The metastatic sarcomas of the mediastinum are comparatively 
rare, the lungs being the seat of metastatic nodules so much more 
frequently. In our own experience there are but few instances in 
which metastatic nodules have primarily been deposited in the 
mediastinum, and our survey of the literature would lead us to 
believe that this generally has been true. We do not think it is neces- 
sary to comment upon them. 

CARCINOMAS 

Like the sarcomas, the carcinomas of the mediastinum form a 
miscellaneous group of lesions. Primarily they arise from the reticu- 
lum cells of the thymus gland; secondarily they may arise as exten- 
sions from a primary carcinoma of the lung, trachea or bronchus, 
breast or esophagus, or as a metastatic growth from primary carci- 
noma elsewhere. 

Primary carcinomas are less common than the lymphosarcomas 
and other sarcomas. Various authors have, from time to time, col- 
lected and studied the cases reported in the literature and have found 
that the true primary carcinoma of the mediastinum is an infrequent 
tumor. Crosby, in his study of the malignant tumors of the thymus, 
found that of 166, 122 were sarcomas and forty-four carcinomas. In 
Ross’ carefully studied series of sixty cases of malignant mediastinal 
tumor, forty-four are sarcomas and ten carcinomas. While the 
thymus gland appears to be the chief source of primary carcinomas, 
other carcinomas, the origin of which is not always clear, may involve 
the mediastinum. In our series are four superior sulcus tumors which 
are carcinomatous in nature, the origin of three of which is estab- 
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lished but the origin of the fourth, an epithelial carcinoma, remains 
unknown. Other similar cases are reported. 

The pathology of the primary mediastinal carcinomas need not be 
detailed. Like the sarcomas, those arising from the thymus gland 
may reach a considerable size and filling the anterior mediastinum, 
may subsequently surround the trachea, bronchi, great vessels, 
nerves and esophagus. They may extend to the pericardium, pleura 
and lung and metastasize to the pleura, lung, liver, spleen, kidney 
and other organs. The superior sulcus tumors have been described 
in another part of the paper. 

The symptomatology of the carcinomas arising from the thymus 
cannot be differentiated from that of the sarcomas arising from the 
same structure. This has been discribed under tumors of the thymus 
and need not here be repeated. The carcinomas occupying the 
superior sulcus give rise to symptoms and physical signs which are 
distinctive, and reference may be made to our brief description of 
the symptomatology of these lesions. 

The diagnosis of carcinoma may remain in doubt but it is usually 
possible to make a diagnosis of malignant disease. In a high percent- 
age of cases the superior sulcus tumors have been carcinomas. The 
removal of an available gland may establish the correct diagnosis. 

The treatment of the carcinomas arising from the thymus gland 
is unsatisfactory and is pretty well limited to the use of x-ray and 
radium. Of the five cases of superior sulcus tumor in our series, 
exploration was carried out in all, but more with the purpose of 
relieving pain by simultaneous division of the proper sensory nerve 
roots than with the hope of curing the lesion. 

SECONDARY MEDIASTINAL CARCINOMAS 

In our experience, secondary invasion of the mediastinum has 
occurred most frequently from primary carcinoma of the bronchus 
and lung. Carcinoma of the mediastinum also, in our experience, is 
not infrequent in association with carcinoma of the esophagus. In our 
explorations for the latter disease, the mediastinal glands frequently 
have been involved and to such an extent as to make the primary 
lesion inoperable. We have not, however, in this condition seen the 
extensive carcinomatous masses described by others, sufficiently 
large to cause compression symptoms. Primary carcinoma of the 
breast is another source of mediastinal extensions or metastases 
which usually occur late in the disease. Metastases from primarv 
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carcinoma in more distant organs may occur, although rarely in the 
mediastinum. 

The metastatic carcinomas require no particular comment. Occa- 
sionally the metastatic lesion may give rise to the major symptoms, 
the primary lesion remaining undiscovered until autopsy reveals it. 
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I N an editorial entitled “Use and Abuse of Advertising Bro- 
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Association (October 5, 1940), the last paragraph was of special 
interest to us. In part it read, “The whole field of medical publica- 
tion is undergoing an obvious transformation. The speed of the times 
would seem to demand more in the nature of monographic publica- 
tions dealing with a single subject and less of extensive textbooks 
which tend to become obsolete, at least in portions of their text, 
in a short time. Development of this trend for the monograph in the 
field of unbiased literary production would be useful to the medical 
profession ...” 
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its readers short monographs by outstanding men in their fields of 
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Arthur E. Hertzler — “Technique of Thyroidectomy,” November 
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Rudolf Keller and Edward Singer— “The Role of the Electrical 
Potential Cells and Tissue Fluids in Normal and Pathologic Me- 
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William M. Shedden — “Carcinoma of the Rectum and Sigmoid,” 
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Edward Levy— “ Formation of Pelvic Viscera and Their Outlets 
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Arthur Goetsch — “The Diagnosis and Treatment of Hyper- 
thyroidism and Associated Conditions,” September 1940. 

George J. Heuer and William DeWitt Andrus — “The Surgery of 
Mediastinal Tumors,” October 1940. 

Stuart W, Harrington — “Diagnosis and Treatment of Various 
Types of Diaphragmatic Hernia,” which appears in this current 
issue. 

We agree that the monograph is a valuable addition to surgical 
literature. It contains in a nut shell what a reader is looking for 
without his being obliged to wade through numerous articles on 
different phases of a given subject. And we have also noticed that 
other surgical publications have featured monographs since and long 
after we started the practice. 

Then, too, we are of the opinion that the written-to-order Special 
Numbers, edited by surgeons of outstanding reputation, are of great 
value. In cases in which a monograph would not cover the topic 
adequately, a series of articles by recognized authorities have been 
written on subjects more or less related. These articles, appearing 
in one issue, have proved popular and our readers have asked that we 
continue this practice. During the past two years we have published 
the following symposia: 

“Traumatic and Industrial Surgery,” edited by Dr. Allen D. 
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“Reconstructive and Plastic Surgery,” edited by Dr. Fred H. 
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“Surgery of the Extremities,” edited by Dr. W. Wayne Babcock, 
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1939 - . . , , . , 

“Obstetrics and Gynecology,” edited by Dr. Fred L. Adair and 
Dr. Emil Novak, April 1940. 

In our forthcoming issue for December we have a very important 
and practical Special Number on Office and Minor Surgery arranged 
and edited by the author. 

The practice of publishing monographs and special numbers will 
be continued by this Journal. We are always searching for topics we 
hope will prove both instructive and interesting. Therefore, sugges- 
tions from our readers are always welcome. Our main ambition is 
to publish a Journal that will be valuable, readable and to 3'^our 
liking. 
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TRIGEMINAL NEURALGIA WITH DEMONSTRABLE GROSS 

CAUSATIVE LESIONS 

REPORT OF FIVE CASES 

Rupert B. Raney, m.d. and Aidan A. Raney, m.d. 

LOS ANGELES, CALIFORNIA 

F requently pathologic causes of in the atypical cases which probably will 
major trigeminal neuralgia are not not respond to surgery, these conditions 
clearl}'- demonstrable. This statement are generally not present, 
pertains to the classic type of the disease The first authentic case of major trigemi- 
descrlbed by Fothergill (1773),^ l.e., the nal neuralgia (classic tic douloureux) recog- 
disease which is characterized by: (i) nizable as such, was that of Dr. Johannes 
severe paroxysmal attacks of darting pain Laurentius Bausch, reported by Johannes 
confined to the distribution of one or more Michael Fehr and Elias Schmidt (1771), 
branches of the trigeminal nerve; (2) five years after the death of the patient.^ 
attacks occurring spontaneously or pre- The first accurate account, however, was 
cipitated by stimulation of trigger zones; by Fothergill. According to the record of 
(3) the absence of neurologic findings. his cases, objective neurologic findings 
Many other types of facial neuralgia either were not recorded or were absent, 
that do not conform to Fothergill’s descrip- At Spiller’s suggestion, Frazier (iooi)3 
tion have generally been called atypical, established a safe operation for the classic 
Unless the disease is characteristic of the type of the disease, namely, posterior root 
Classic type, relief by surgical treatment section; this gave uniform and permanent 
has usually been reported as unsatisfac- relief. More recently Sjdqvist (1938)^ made 
tory. 1 he so-called atypical syndromes an extensive fiber analysis of the trieemlnal 
have even been considered by some authors tract and corroborated and added^to the 
to be contraindications to surgical treat- earlier findings of Adrian and Zotterman 
ment; while this generalization is justified (1926), ^ Gasser and Erlanger (1927) « and 
m some cases, there are notable exceptions, others, showing that the pain and timpera 
Any further classification of facial neu- ture fibers segregate theniselves in thp^n-n« 
ralgia, as.de from the classic and atypical and descend^dm^arTfn tS ” 
pes, IS almost impossible. However, of tract through the medulla Hp 
bt' mcZ“‘ g™-! .8- PS can pointed outThat section of the 

expected which can be tract in the medulla at the level of the 

expected to respond to surgical treatment, inferior olive eavp unifnrrr, r r r 

retold -ajortriltlnaTL\rlStMol^^^^^^^^^ 

follows the anatomic distribntion of one gives’"aLs"S 10707 " *'■ ““T 

or more branches of the trigeminal nerve perature whiJp L ^^*1 tem- 

and neurologic findings are usually present, preserved. pressure are 

* From the Department of Surgery, University of Southern California School of Medicine and the N 

Service, Los Angeles County Hospital. ^aicme and the Neurosurgical 
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Numerous other reports have appeared 
in the literature with reference to treat- 
ment, e.g., alcohol injection, trichlorethyl- 
ene, and more recently vitamin therapy. 
Of these, alcohol injection can reasonably 
be expected to give temporary relief ; other 
forms of treatment, however, have gener- 
ally been unsatisfactory. Thus, it becomes 
apparent that permanent relief in the 
classic type of case can be expected only 
by section of the sensory root of the 
trigeminal nerve, as originally advocated 
by Spiller and Frazier, or by tractotomy 
as recommended by Sjdqvist. 

A considerable number of contributions 
regarding etiology have been made, but 
in comparatively few instances have actual 
causes been definitely established. Parker 
(1928)^ reported four cases of major 
trigeminal neuralgia which developed dur- 
ing the course of multiple sclerosis; in 
one, post-mortem examination showed 
sclerotic plaques on the descending root 
and nucleus of the trigeminal nerve at the 
level of the inferior olive; other plaques 
involved the root of the nerve in the pons. 

According to Dandy (1934)^ vascular 
anomalies and neighboring neoplasms, such 
as tortuosity of the basilar artery, venous 
anomalies of the petrosal sinuses, acoustic 
neuroma, etc., have caused major tri- 
geminal neuralgia by direct pressure on 
the root of the trigeminal nerve, relief 
being obtained by removal of the cause 
or radicular section. Trauma has been 
described as an etiologic factor by Ala- 
jouanine and Thurel (1937),® Colucci 
(1936),^° Aubertine (1936),“ and others. 
Hoff (1934)^2 reported a case that followed 
the administration of tuberculin for pul- 
monary tuberculosis. Harris (1935)^^ de- 
scribed four cases in which neuralgia 
developed after an attack of acute tri- 
geminal neuritis; in his cases, there was a 
sudden onset of hemianesthesia of the face, 
followed by partial recovery of sensation 
and severe attacks of major trigeminal 
neuralgia. Hevia (1937)^^ reported tubercu- 
losis as an etiologic factor. 


Recently Lewy and Grant (1938) 
reported focal softening located either in 
the lateral and medial nuclei of the optic 
thalamus, or in the thalamocortical tract. 
Furthermore, they observed that in 25 
per cent of their patients the number of 
touch and pain points was reduced in the 
distribution of the trigeminal nerve (penes- 
thesia and penalgesia), and that the pre- 
served points showed a greater stimulus 
threshold than normal. In 32 per cent of 
the patients showing sensory changes, 
they reported that the changes extended 
to the corresponding half of the body, 
and that forty of the fifty patients studied 
showed pyramidal or extrapyramidal tract 
involvement. 

Thus, it appears that major trigeminal 
neuralgia probably has a variety of eti- 
ologic factors. The so-called atypieal syn- 
dromes, with which we are here concerned, 
differ principally from the classic syndrome 
in that pathologic causes and objective 
physical signs of organic disease can both 
he demonstrated. The discussion of a large 
group of other facial neuralgias having a 
nondescript character has been omitted 
since they require an entirely different 
management; if treated surgically, such 
patients are generally not benefited. In 
the cases here reported the charaeter of 
the pain was somewhat variable, but its 
distribution was fairly typical of the classic 
type of the disorder, i.e., it followed the 
anatomic distribution of the trigeminal 
nerve. On the other hand, certain atypical 
features uniformly presented themselves, 
viz., etiologic factors were established, 
and objective neurologic signs of organic 
disease were present. 

report of cases 

Case i. Head injury in a young man fol- 
lowed immediately by coritinuous left trigemina 
pain; later attacks of major trigeminal neuralgia 
in the second and third divisions of the affected 
nerve. Objective findings of lejt^ prirnary optic 
atrophy, left temporal heminopia with loss of 
macular vision, and hypestbesia in all three 
divisions of the affected trigeminal nerve. Frac- 
tional section of the posterior root gave relief. 
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The patient, a man of 35 years, was ad- 
mitted to the hospital September 17, I933» a 
few hours after he had sustained a head injury. 
When admitted, he was quite drowsy and very 


evidence of fracture. Spinal puncture gave a 
pressure of 120 mm. of water; no cells were 
found. The Wassermann reaction of both blood 
and spinal fluid was negative. 
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Fig. I. Artist’s conception of adhesions that existed be- 
tween the dura propria and the posterior root of the 
trigeminal nerve, supposedly the result of trauma. 


little history could be obtained. On the follow- 
ing day he was more alert, but did not know 
how long he had been unconscious or how he 
had been injured; other informants told us 
that he had been struck over the left eye with a 
shovel, and had been rendered unconscious for 
less than an hour. 

Even on the day of injury while still drowsy 
he complained of continuous and severe pain 
in the left side of the face; he also complained 
.of dizziness on change of position. Examination 
showed: (i) a bruise over the left forehead, 
(2) semistupor, (3) spontaneous rotary nystag- 
mus, (4) loss of left direct pupillary reaction 
to light, but normal consensual and convergence 
reactions; On the following day the patient 
had regained consciousness, and had the addi- 
tional complaint of loss of vision in the left 
eye. Fundus examination revealed nothing 
abnormal. The visual fields showed complete 
loss of vision in the left eye except for the 
inferior nasal quadrant; all macular vision was 
lost. Roentgenograms of the skull showed no 


Ten days later the swelling over the forehead 
had disappeared; the dizziness had largely sub- 
sided, but he still complained bitterly of pain 
through all three divisions of the trigeminal 
nerve on the left side. A perimetric field study 
showed that vision had failed to make any 
improvement. 

Five weeks after the accident the patient 
was discharged from the hospital, still com- 
plaining of pain. The left visual field still 
showed the same defect; there had been no 
return of macular vision, and there was begin- 
ning primary optic atrophy. After dismissal 
from the hospital he returned to the out- 
patient clinic at weekly intervals. The facial 
pain had not diminished; the visual fields had 
remained essentially the same, as had the 
pupillary reflexes. 

One year after the accident there had been 
no improvement in his condition. In addition 
he was then suffering not only from constant 
pain but also from paroxysmal attacks of 
darting pain in the left maxillary and mandibu- 
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lar regions; there were no trigger zones pres- 
ent. Alcohol injection in the maxillary branch 
of the nerve was unsatisfactory. Partial 
relief, for four months, was obtained by 
injection of the mandibular branch, but then 
the pain returned with greater severity than 
ever. 

Twenty-one months from the date of the 
accident (June 12, 1935) patient was 
readmitted to the hospital because of severe 
paroxysmal attacks of darting pain in the 
second and third divisions of the nerve, as well 
as constant aching pain through all three 
divisions. Examination gave essentially the 
same findings as previously: (i) primary optic 
atrophy with loss of pupillary reactions to light 
in the affected eye; (2) hypesthesia in all three 
branches of the left trigeminal nerve. 

Five days later (June 26, 1935) the ganglion 
and the posterior root of the left trigeminal 
nerve were explored under local anesthesia. 
The dura was found to be e.xtremely adherent 
to the temporal bone, especially in the region 
of the petrous tip. When the dura propria was 
opened no spinal fluid escaped. The fibers of 
the nerve root were adherent to one another 
and also to the dura propria. The inferior two- 
thirds of the root were sectioned. (Fig. i.) 
During the operation the patient continued 
to complain of pain, but after the section was 
performed he felt quite comfortable. A sensory 
check of the face revealed complete loss of 
sensation through the mandibular and maxil- 
lary branches of the nerve; sensation of 
cornea, upper eyelid, and forehead showed 
only the amount of impaired sensation that 
had been present since the accident. Since 
there had been no paroxysmal pain in the 
ophthalmic division of the nerve, the root was 
not completely sectioned and corneal sensation 
was preserved. 

Twelve days after operation there had been 
no return of pain. The patient stated that he 
felt a dull drawing sensation about the forehead 
and upper eyelid, but that it was not painful. 
He was then discharged from the hospital with 
slight drainage from the wound which healed 
completely by the end of four weeks. He 
returned at monthly intervals for the following 
year. When he was last seen (July 6, 1939) 
four years after operation, there had been no 
return of pain and he had been working for two 
and one-half years; other phj^sical findings 
were essentially the same. 


Comment. In this patient trauma must 
have played an important role in the 
production of trigeminal neuralgia. Fur- 
thermore, the syndrome was atypical in 
several respects; (i) no trigger zones were 
present; (2) there was continuous dull pain 
between the sharp paroxysmal seizures; 
(3) objective neurologic findings were 
present; (4) the affliction came on follow- 
ing craniocerebral trauma; (5) operation 
disclosed atrophy of the fibers of the pos- 
terior root of the nerve, plus adhesions to 
both the dura propria and the nerve fibers 
themselves. Fortunately for this patient, 
posterior root section afforded complete 
relief ; this had not been possible by alcohol 
injection. 

Case ii. Atypical major trigeminal neuralgia 
in a middle-aged woman for seven years. Im- 
paired sensation of the face, tinnitus, and loss of 
bearing on the affected side. Exploration revealed 
pressure grooving of the affected nerves from 
anomalous veins; electrocoagulation and resection 
of the veins gave complete relief. 

A 57 year old woman was admitted to the 
hospital (June 3, 1938) because of severe pain 
on the left side of her face. Seven years previ- 
ously she had suffered the first attack of pain, 
located in the lower left side of the face and 
base of the tongue. Since that time she had had 
more or less continuous dull aching pain which 
had radiated through the area innervated by 
the left maxillary and mandibular divisions ol 
the trigeminal nerve. Tingling had occurred 
in the upper lip on several occasions and had 
continued for two or three weeks at a time. 
During the attacks there were, in addition to 
continuous pain, frequent paroxysms of severe 
electric shock-like pain which occurred spon- 
taneously or from stimulation of trigger zones 
on the lips. These paroxysms had recurred 
many times daily for periods of weeks or 
months. At the onset of facial pain, the patient 
was also aware of buzzing and deafness in the 
left ear; the deafness had steadily increased. 

The woman had suffered from hype^ 
thyroidism fifteen years before (1923) 
been relieved by thyroidectomy. Four years 
before (1934) she had begun to suffer from 
attacks of biliary colic; cholecystectomy the 
same year relieved this condition. She had also 
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suffered for twenty j^ears from extensive vari- erated from view by a large varix of the 
cose veins of the lower extremities. petrosal sinus. After these veins had been 

Her state of nutrition was good; she was electrocoagulated thej'- were resected; then both 



Fig. 2. Venous anomaly involving the trigeminal and acoustic nerves, and pres- 
sure grooving of the nerves observed after removal of the varix. 


slightly obese. The blood pressure was 134 
systolic and 88 diastolic; the pulse averaged 
76 beats per minute; the temperature was 98° f. 
lExtensive varicose veins in both lower extrem- 
ities extended to the hips. The neurologic 
examination revealed a moderate hemihy- 
pesthesia of the face corresponding to the 
distribution of the maxillary and mandibular 
branches of the left trigeminal nerve, and a 
marked impairment of hearing on the left side. 
Barany s test on the left side gave a sluggish 
response from both the horizontal and vertical 
canals, and there was no constitutional reaction 
or past pointing. On the right side the findings 
w^e normal. The neurologic examination was 
otherwise negative. Roentgenograms of the 
skull disclosed no abnormality. The Wasser- 
mann reaction of both blood and spinal fluid 
was negative. Analysis of blood and urine re- 
vealed nothing abnormal. 

On June 8, 1938, the left cerebellopontine 
angle was explored through a unilateral sub- 
occipital approach. Both the trigeminal and 
acoustic nerves were almost completelj’^ oblit- 


the acoustic and trigeminal nerves could be 
seen and showed definite pressure grooving. 
(Fig. 2.) Since an adequate cause for the symp- 
toms ^yas found and removed, the root of the 
trigeminal nerve was not sectioned. 

The day after operation, stroking of the face 
where trigger zones had previously existed 
failed to bring on an attack of pain, and the 
continuous pain had also disappeared. Buzzing 
subsided, but impaired sensation 
ol the face and loss of hearing were about the 
same as preoperativeIJ^ The patient was dis- 
c larged from the hospital on the fourteenth 
postoperative day, completely free from pain. 
VMien last seen (December 9, 1938) six months 
alter operation, there had been no return of 
symptoms The impairment of sensation in the 
lace had largely disappeared and hearing had 
markedly improved. 




T ‘-'IIS' patient 

whose illness was in some respects fairly 
typical of the classic type of major tri- 
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geminal neuralgia. The symptoms differed, 
however, in that dull aching facial pain 
was constantly present between the parox- 



Fig. 3. Note particularly the abnormally in- 
creased width of the right internal acoustic 
meatus and the adjacent area of calcification. 


ysmal attacks, and objective neurologic 
findings were present. Because the physical 
findings led to a diagnosis of an organic 
lesion involving both the acoustic and 
trigeminal nerves (thought probably to be 
neoplastic) the suboccipital approach to 
the cerebellopontine angle was chosen, 
and this disclosed the unusual varix. 

The writer does not wish to postulate 
an increased tendency of varices to develop 
within the cranial cavity because of their 
presence to an extensive degree in the 
lower extremities. However, when an 
intracranial condition does develop, as 
in the case of this patient, extensive vari- 
cosities elsewhere in the body may possibly 
serve to indicate the nature of the lesion. 
Lastly, it was gratifying that both auditory 
and trigeminal nerve symptoms dis- 
appeared following destruction of the 
varix; thus, the necessity of a subsequent 
operation with consequent sacrifice of 
cranial nerve function was obviated. 

Case hi. Attacks of major trigeminal neural- 
gia and constant right facial pain for seven years 
ill an elderly woman. Deafness in the right ear 
for nineteen years. Hypesthesia of the right side 
of face. Roentgenographic evidence of localized 
calcification at the right internal acoustic meatus. 


Fractional section of the posterior root of the 
right trigeminal nerve gave complete relief from 
^mptoms. 

A 67 year old woman was admitted to the 
hospital August 8, 1934 because of attacks of 
severe pain in the right side of the face. She 
stated that the first attack had occurred seven 
years previously early one morning while she 
was brushing her teeth, and that for several 
weeks thereafter she had suffered from parox- 
ysmal attacks of pain which radiated to the right 
side of the nose, teeth, and tongue. Since that 
time she had suffered from constant dull 
aching pain in the right side of the face, with 
exacerbations and remissions of the paroxysmal 
pain lasting several weeks at a time. 

Further interrogation revealed that nineteen 
years previously (1919) she had suffered from 
continuous ringing in the right ear which had 
subsided after six months; then deafness was 
first noticed. By the end of three or four years 
she had become totally deaf in the right ear. 

The patient was well nourished, with a blood 
pressure of 1 50/86, pulse of 70, and temperature 
of 98.4 °f. The neurologic examination gave the 
following findings: (i) moderate hypesthesia 
through the distribution of all the branches of 
the right trigeminal nerve; (2) absence of the 
right corneal reflex; (3) trigger zones at the 
right nasolabial fold which when stimulated 
precipitated seizures typical of major trigeminal 
neuralgia, (4) total loss of hearing in the right 
ear. Barany’s test on the right side produced no 
nystagmus from stimulation of either the 
vertical or horizontal canals, and there was no 
constitutional reaction or past pointing. On 
the left side there was no response from the 
vertical canals and only a slight nystagmus 
from the horizontal canal; there was no con- 
stitutional reaction and only slight past 
pointing. 

Roentgenograms of the skull disclosed a cir- 
cumscribed area of increased densit}" approxi- 
mately 2 cm. in diameter at the right internal 
acoustic meatus. (Fig. 3.) Spinal puncture gave 
a pressure of 70 mm. of water; the fluid was 
clear; there was one cell, and no increase m 
total protein. The Wassermann reaction of both 
blood and spinal fluid was negative. The blood 
count was within normal limits, and urinalysis 
gave normal findings. A calcified acoustic 
neuroma was presumably present, but had ap- 
parentlj’^ been quiescent for a number of years. 
Several previous alcohol injections had been 
unsatisfactory. Permission for posterior root 
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section of the trigeminal nerve was refused nerve. (Fig. 4.) Later microscopic study of a 
though the patient begged for relief from pain, biopsy revealed the characteristics of a peri- 
Two years later (February 20, 1936) she was neural fibroblastoma. 



Fig. 4. Neoplasm of the posterior fossa (probably an acoustic 
neuroma) pressing on the posterior root of the trigeminal nerve. 


readmitted to the hospital for further observa- 
tion and treatment. Examination at that time 
gave essentially the same findings as previously, 
with the exception that there was almost com- 
plete anesthesia in the area of distribution of 
the third division of the right trigeminal nerve 
probably the result of alcohol injection). 
Barany’s test was repeated and gave the same 
results as before. Roentgenograms showed the 
area of increased density (calcification) at the 
right internal acoustic meatus unchanged. Rou- 
tiM findings otherwise were essentially normal. 

Six days later (February 26, 1936) consent 
tor operation was obtained and the posterior 
root of the right trigeminal nerve was sectioned 
y way of the temporal approach. The dural 
incision also was extended farther posteriorly 
through the tentorium and the upper border 
of an encapsulated tumor (presumably of the 
acoustic nerve) came into view; it apparently 
was pressing on the root of the trigeminal 


Convalescence was uneventful and the pa- 
tient was discharged from the hospital on the 
sixteenth postoperative day free from pain. 
When last seen two years after operation 
(October 9, 1938) there had been no return of 
pain; roentgenograms showed no increase in 
the area of density (calcification) near the right 
internal acoustic meatus, and there were no 
clinical signs of increasing intracranial pressure. 




admission \yas primarily that of a typical 
case of major trigeminal neuralgia. How- 
ever, continuous burning pain between the 
severe paroxysmal attacks and objective 
neurologic findings placed It in the atypical 
group. At operation a gross pathXgic 
cause for the disturbance wis found. 

he earlier symptoms of involvement of 
the acoustic nerve had never been ^source 
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of complaint. In the initial history she 
actually denied tinnitus and deafness, but 
after the examination showed involvement 
of the trigeminal and acoustic nerves on 
the right side and also positive roentgeno- 
graphic evidence of a lesion in the right 
cerebellopontine angle, she finally admitted 
having suffered from tinnitus and deafness 
twenty years before. In this atypical case 
it will again be noted that the pain was 
confined to the anatomic distribution of the 
trigeminal nerve. 

Now the question might arise as to why 
an attack was not made upon the tumor 
rather than selecting the temporal ap- 
proach for section of the root of the 
trigeminal nerve. Several factors deter- 
mined the selectivity of the treatment 
employed: (i) the advanced age of the 
patient; (2) the absence of signs indicative 
of any increase in size of the tumor for 
several years; (3) the increased danger 
involved from complete removal of the 
tumor; (4) the complete facial paralysis 
that would have resulted from such a pro- 
cedure; (5) the presence of pain was the 
patient’s only reason for presenting herself 
for treatment. 

Case iv. A young woman who bad suffered 
continuous pain and progressive loss of sensation 
in the distribution of the right trigeminal nerve 
for one year. Arrested pulmonary tuberculosis. 
Operation disclosed a chronic inflammatory 
process involving the dura propria, ganglioii, and 
posterior root of the trigeminal nerve; sectio7i 
of the root gave relief from pain. 

The patient, a woman of 29 years, was first 
admitted to the hospital April 12, 1928 because 
of abdominal pain. A diagnosis of acute ap- 
pendicitis was made, and the appendix was 
promptly removed. The pathologic examina- 
tion, however, failed to show any inflammatory 
changes. The postoperative convalescence was 
uneventful. 

The patient was again admitted to the hos- 
pital six years later (May 20, 1934), this time 
because of pain in the left shoulder. Examina- 
tion revealed a moderately advanced pulmon- 
ary tuberculosis in the upper lobe of the left 
lung. She was then sent to Olive View Sani- 


Trigeminal N^euralgia November, 1940 

tarium where she was treated, and discharged 
six months later as an arrested case. 

She was not heard from again until three 
more years had elapsed, at which time she was 
complaining of left facial pain. At the onset one 
year previously the pain had been confined to 
the left eye, but on readmission to the hospital 
(July 2, 1937) it had involved both the first 
and second divisions of the nerve; the pain also 
had increased in severity. There was no history 
indicating that trigger zones had been present, 
and there had been no paroxysmal attacks of 
pain, but there was increasing numbness of the 
face. The patient had lost considerable weight. 

Impaired sensation in the first and second 
divisions of the left trigeminal nerve was noted. 
Roentgenograms of the skull showed no ab- 
normality. The spinal fluid examination was 
not remarkable. 

Four months later, October 8, 1937, the pain 
had become more severe and had involved all 
three divisions of the left trigeminal nerve. 
Because of severe pain on eating, an adequate 
diet could not be maintained. This resulted in 
a loss of 1 5 additional pounds. The area of im- 
paired sensation had spread to ail three divi- 
sions of the nerve. Spinal fluid examination 
again gave normal findings. Because of the 
progressive nature of the disease a diagnosis 
was made of an organic lesion (presumably 
neoplastic) involving the left trigeminal nerve. 

Four days later the right Gasserian ganglion 
was explored. The dura in the region of the 
ganglion and posterior root was densely ad- 
herent to the base of the skull, and actually 
appeared to be covered with granulation tissue. 
Careful inspection failed to disclose a tumor. 
The dura propria was then opened, but no 
cerebrospinal fluid escaped. The root of the 
trigeminal nerve was yellowish in appearance, 
and approximately one-third the normal size; 
it was adherent to the dura, and the fibers 
themselves were adherent to one another. 
The appearance was that of a single cord. Ex- 
ploration farther posteriorly was not done for 
fear of opening into the subarachnoid space, 
which was apparently walled off by adhesions. 
The entire posterior root of the nerve was sec- 
tioned. (Fig. 5.) 

The postoperative convalescence was un- 
eventful and complete relief from pain was 
obtained. Fourteen days after operation the 
patient was discharged from the hospital and 
had begun to gain weight. When last seen 
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seven months after operation, she had regained 
her lost weight; anesthesia on the riglit side 
of the face was complete, and there had been 
no return of pain. 


Case v. Attacks, in a middle-aged woman, 
of major tiigemhxal xxeiiralgia and tinnitus on 
the lejt side Joi twenty years. Barany’s test gave 
findings suggestive of an organic lesion involving 



Fig. 5. Note the diminisPied size of the posterior root of the 
trigeminal nerve and adhesions to the dura propria. Also the 
confluence of the nerve fibers forming v hat appears to be a 
single cord 


Comment. Unfortunately in this patient 
the true nature of the inflammatory 
process involving the dura propria, Gas- 
serian ganglion, and posterior root, was 
not diselosed; cultures and smears failed 
to reveal organisms. Of clinical interest, 
however, was the resemblance of the 


symptoms to those of a Gasserian ganglion 
tumor. At no time during the period of 
observations was there any indication that 
a low grade infection existed. On the other 
and, there was nothing regarding this 
patient s illness that suggested major 
trigeminal neuralgia of the classic type, 
ne., the pain was continuous and not 
paroxysmal, there were no trigger zones, 
and objective findings were present. Lastly 
section of the posterior root gave relief. 


the left acoustic nerve. Operation revealed an 
acoustic neuroma^ exerting pressure on the root 
oj the left trigeminal nerve. Death occurred the 
day after operation from coronary thrombosis. 

A 54 year old woman was admitted to the 
hospital September i, 1 937 because of recurring 

of the face. 

She had been suffering from pain m the left 
^de of the face for the previous twenty years 
The onset of the first attack, like all the sub- 
sequent attacks, was sudden; it came on while 
she xvas drinking a glass of cold water, and 
passed away as quickly as it had appeared; it 
radiated to the angle of the ,aw and the loner 
teeth. For several months thereafter drmiing 
cold water or partaking of cold food ore? 
cipitated attacks. The following two or thZ 
yearn she was free from pain and then the 
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When admitted to the hospital, she had been left trigeminal nerve (probably due to previous 
suffering almost continuously for three years; alcohol injections). Hearing tests for the ordi- 
furthermore, the pain had spread to the maxii- nary range of sounds were normal. Barany’s test 



Fig. 6. Small neoplasm of the acoustic nerve and pressure grooving of the 
trigeminal nerve that could be seen after removal of the tumor. 


lary branch of the nerve. No trigger zones had 
been present. 

The patient had suffered the usuaf childhood 
diseases, and had gone through three normal 
pregnancies. The children were all living and 
well. A hysterectomy was done in 1929 for 
uterine fibroids. 

Further interrogation revealed occasional at- 
tacks of ringing in the left ear, which had lasted 
two or three weeks at a time. She further stated 
that ringing in the ear had begun prior to the 
onset of facial pain, but that it had never been 
a source of discomfort. Alcohol injection of the 
maxillary and mandibular branches of the af- 
fected nerve had given relief for short periods 
of time, but the last two injections had been 
unsuccessful. 

Examination showed the patient to be well 
developed, and in a good state of nutrition. 
The blood pressure was 134/78, the pulse 70, 
the temperature 98.2° f . Neurologic examina- 
tion was negative except for the trigeminal and 
acoustic nerves on the left side. 

There were patchy areas of hypesthesia in 
the maxillary and mandibular branches of the 


on the left side gave no constitutional response 
or past pointing; only a few coarse, perverted, 
nystagmoid movements appeared after stimu- 
lation for four minutes of both vertical and 
horizontal canals; on the right side the findings 
were normal. The Wassermann reaction of both 
blood and spinal fluid was negative. The spinal 
fluid pressure was 120 mm. of water; there 
was one cell per c. mm. and no increase in 
globulin Urine and blood examinations were 
not remarkable. Examination otherwise gave 
normal findings. Because of the history of 
tinnitus and the findings obtained from Bar- 
any’s test, a probable diagnosis of acoustic 
neuroma was made. 

The left cerebellopontine angle was e.xplored 
September 3, 1937 by way of the suboccipital 
route. A small encapsulated tumor of the 
acoustic nerve was found, and removed without 
technical difficulty. After removal of the tumor 
the root of the trigeminal nerve was observed 
to have been flattened by the tumor on its 
in^rior and lateral surfaces. (Fig. 6.) Since a 
reasonable cause for the neuralgia was found 
and removed, the root of the trigeminal nerve 
was not sectioned. 
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The day after operation the patient had re- 
covered from the effects of anesthesia and was 
in good condition. The blood pressure was no 
systolic and 82 diastolic; the pulse averaged 
100 beats per minute; the temperature was 
99.8° f . In the evening she partook of a light 
supper and felt reasonably well; there were no 
attacks of neuralgia. Two hours later the nurse 
discovered the patient was dead. 

Post-mortem examination revealed moder- 
ate general arteriosclerosis; the coronary arter- 
ies showed atheromatous changes and recent 
extensive thrombosis. Examination of the brain 
except for the ordinary amount of operative 
trauma was not remarkable. 

Comment. This patient, like the others, 
complained chiefly of pain referable to the 
anatomic distribution of the affected 
trigeminal nerve; the nature of the pain, 
however, differed from the others in that 
it resembled the pain of classic trigeminal 
neuralgia. The associated atypical features 
of tinnitus and Barany test findings already 
described need no further elucidation. 

While the pain varied with each case 
reported and was quite different in some 
from the pain in the classic type of Fother- 
gill’s disease, it will be noted that in all 
cases it was confined to the anatomic dis- 
tribution of the affected trigeminal nerve. 
Furthermore, there were physical signs of 
organic disease of the trigeminal nerve 
Itself or other regional cranial nerves. If 
these points are kept in mind the proper 
selection of cases for surgical treatment 
should be materially facilitated. Lastly, 
surgery gave uniform relief and the find- 
ings at operation were consistent with the 
subjective complaints and the objective 
neurologic signs. 

SUMMARY 

1. Pathologic causes of major trigeminal 
neuralgia frequently cannot be demon- 
strated in both the typical and the less 
clearly defined (atypical) cases. 

2. In the classic type of the disorder 
(Fothergill’s disease), relief is most satis- 
factorily obtained by surgery. In the 
atypical syndromes surgery has generally 


been considered to be contraindicated; 
however, there are notable exceptions. 

3. From the literature it appears that 
trigeminal neuralgia may have a variety 
of causes: (i) infections, (2) ill-defined 
sclerotic changes, (3) neoplasms, (4) vas- 
cular anamolies, etc. 

4. Any attempt to classify the disease, 
aside from the classic and atypical forms, 
is almost impossible. However, two general" 
groups can be recognized: (i) those which 
can be expected to respond to surgery; 
(2) those which cannot be expected to 
respond. 

5. In those atypical cases in which relief 
bjf surgery may be anticipated, the pain 
generally follows the distribution of one 
or more branches of the trigeminal nerve, 
and neurologic findings may or may not 
be present. 

6. In the cases reported a gross cause for 
the neuralgia was found which was con- 
sistent with the subjective complaints and 
the objective neurologic findings; relief 
was obtained by surgery, i.e., either by 
section of the posterior root of the tri- 
geminal nerve or by removal of the cause. 
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T his study of epiphyseal changes 
associated with acute hematogenous 
osteomyelitis was initiated partly 
because of the large number of records 
accessible at The Mayo Clinic concerning 
patients with chronic and acute osteo- 
myelitis. It was felt that the series was 
large enough to permit the drawing of 
some conclusions and that the group 
would represent a cross section of patients 
who had received various types of treat- 
ment from surgeons over a large geo- 
graphical area. It was hoped to ascertain 
the frequency of deformities and their 
variety. 

Another reason for the present study was 
the too frequent use of the word “epiphy- 
sitis.” In reality, few lesions ever can be 
demonstrated in the epiphysis and, over 
a period of years, one epiphysis does not 
demonstrably differ from its fellow. Expe- 
rienced surgeons are alert to discount a 
report that epiphysitis, with subsequent 
disturbance of growth, resulted from the 
common osteomyelitis. The young surgeon, 
however, who has not had long experience 
in treating this condition and observing 
the results, may be misled by the general 
impression that epiphysitis is common. 

A report of the survey of literature which 
preceded the study on which this paper is 
based was included in an unpublished 
thesis.^ For consideration of space it is 
omitted here. 

MATERIAL 

To secure material for study, I reviewed 
the records of 2,064 patients with acute 
and chronic osteomyelitis encountered at 
The Mayo Clinic from 1930 to 1937 inclu- 
sive. In any case in which the history or 


the report of examination suggested the 
presence of epiphyseal changes, the record 
was checked against the roentgenograms. 
Further study was given only to those 
cases in which there was definite roentgen- 
ologic evidence of epiphyseal change. Cases 
in which there were changes in joints and 
closure of the epiphyseal line as a result 
of infections of low grade, without the usual 
acute symptoms of hematogenous osteo- 
myelitis and cases of acute traumatic 
osteomyelitis, with associated epiphyseal 
changes, were excluded. Cases in which 
there was lengthening of extremities, with- 
out evidence of demonstrable changes in 
the epiphysis or epiphyseal line, were not 
included. In many cases in which lengthen- 
ing of an extremity takes place, the 
pathologic lesions are too far distant from 
the epiphyseal line to be considered results 
of epiphyseal stimulation or irritation; the 
lengthening possibly results from increased 
circulation in the diaphysis adjacent to 
the epiphyseal line. 

Of this group of 2,064 cases, sixty-six 
showed both clinical and roentgenographic 
evidences of epiphyseal changes following 
an osteomyelitic condition. 

RESULTS 

Upper Femoral Epiphysis. In twenty- 
seven cases a hip joint was involved. In 
this, the largest group, results were con- 
sistently poor. There was no instance in 
which the epiphyseal line had been spared. 
In one case, however, there was evidence 
of a remaining epiphyseal line but it was 
narrow and abnormally developed in com- 
parison with that of the opposite hip- 
the epiphysis was flattened and thinner 


239 



November, 1940 


240 American Journal of Surgery MaCCy EpiphySCal ChangCS 

than normal and there was some irregu- epiphyseal region. In neither case was there 
larity of contour, particularly on the ankylosis. Treatment had consisted of early 
weight-bearing aspect. incision and drainage. 



Fig. I. Characteristic changes in hips after 
early incision and drainage^ Absorption 
of the epiphysis and a portion of the 
neck of the femur. 

In one case, in which treatment had been 
conservative and roentgenologic examina- 
tion was made frequently, there was gradual 
absorption of the juxta-epiphyseal tissue. 
This was followed by absorption of the 
epiphyseal cartilage and, at the end of the 
third month, the epiphysis displayed the 
characteristics of a sequestrum. Later a 
sequestrum was removed. 

In two cases in which treatment had 
been conservative pathologic dislocations 
were present and the epiphyseal lines were 
closed. The epiphysis or femoral head in 
one case was intact, although it was smaller 
than the femoral head on the other side; 
in the second case the portion of the head 
adjacent to the ilium had undergone 
absorptive changes and irregularity of the 
epiphysis resulted. 

In one case, that of an infant nine 
months of age, there was evidence of com- 
plete absorption of the neck of the femur 
but the epiphysis appeared normal on 
roentgenologic examination. 

Absorption of the epiphysis and a vary- 
ing degree of absorption of the neck of the 
femur were evident in four cases. Treat- 
ment in all four was by early incision and 
drainage; there was no evidence of anky- 
losis. (Fig. I.) 

In two cases, the epiphysis was absorbed 
without evidence of change in the juxta- 


FiG. 2. Preservation of the epiphysis and bony 
ankyjosjs. 

In one case, the epiphysis and the juxta- 
epiphyseal region were preserved without 
ankylosis, but destructive and hyper- 
trophic changes had taken place in the 
head. There was associated change in the 
acetabulum. Treatment had consisted of 
early incision and drainage. 

In twelve cases, ankylosis was present 
but part or all of the epiphysis and juxta- 
epiphyseal region were preserved. In ten 
cases treatment had been conservative 
and in two, early incision and drainage 
had been carried out. (Fig. 2.) 

In two cases in which the epiphysis was 
preserved, ankylosis followed incision and 
drainage for acute osteomj^elitis of the 
greater trochanter and ilium, respectively. 

Another case presented the character- 
istics of acute inflammation of the upper 
femoral epiphysis, resulting from osteo- 
myelitis of the neck of the femur; drainage 
had been instituted late in the course of 
the disease. There was marked destruction 
of the epiphysis and the juxta-epiphyseal 
region without ankylosis. 

In this group of twenty-seven cases, the 
age of onset ranged from 7 to 19 years with 
the exception of the case of the infant of 
nine months. Six patients were aged 9 
years, twelve were aged 8 years and four, 
14 3'^ears. The remaining cases were dis- 
tributed over the other years as single cases 
or in groups of two. 


New Series Voe L, No. 2 


Macey Epiphyseal Changes American Joumal of Surgery 241 

Lower Femoral Epiphysis. This group, the metaphysis, with absorption of the 
composed of fifteen cases, constituted the medial epiphyseal line; the absorption 
next to the largest in the series. extended into the epiphysis. Eight months 



Fig. 3. A, involvement of the lower femoral epiphysis; 
eighteen days following incision .and drainage; spotted 
absorption of the medial epiphyseal line; n, four months 
following onset; beginning recalcification of the affected 
portion, with a large region of absorption in medial por- 
tion of the epiphysis; c, ten months following onset; 
closure of the medial femoral epiphyseal line, especially 
along the periphery; early genu valgum. 


In two of the cases the condition was of 
recent origin and the patients were seen 
at the clinic early in the course of the 
disease. In one of these cases, which was 
of five weeks’ duration, there was evidence 
of absorption in the cartilaginous plate of a 
medial femoral epiphysis; the absorptive 
changes had followed acute arthritis of the 
knee. Drainage had not been instituted. 
There was no record of late follow-up 
examination. In the second case, that of a 
child of 8 years, the history was that the 
condition had begun acutely, with swelling 
in a knee, in October 1935. Seven days 
following this, aspiration of the knee was 
performed and the periosteum was incised 
on the medial aspect of the lower part of 
the femur. On the eleventh day following 
onset roentgenologic changes were noted. 
Twenty-nine days following onset and 
eighteen days following incision and drain- 
age, roentgenologic examination gave evi- 
dence of spotted absorption, involving 
the medial epiphyseal line, and absorption 
of the cartilaginous disc. Four months from 
the time of onset, examination revealed 
recalcification of the affected portion of 


following onset, more evidence of calcifica- 
tion was observed; there was a residual 
lesion resembling a cavity in the meta- 
physis and extending into the epiphysis. 
Also there was beginning shortening of 
the medial aspect of the femur. On clinical 
examination, ten months after onset, defi- 
nite shortening and outward bowing were 
perceptible. Two years following onset, 
the bone appeared to have healed with 
complete closure of the medial aspect of 
the epiphyseal line. (Fig. 3.) 

The remaining thirteen patients of this 
group were seen late in the course of the 
disease. In three cases there was primary 
septic arthritis of a knee; in two of these 
early incision and drainage had been 
carried out. In one case of the three a genu 
valgum deformity resulted; in the second 
case there was ankylosis, with incomplete 
fusion of the epiphyseal line anteriorly, 
and consequent overgrowth of the anterior 
portion of the epiphysis. In the third case, 
actual shortening of 3 inches (7.5 cm.) 
resulted from closure of the femoral 
epiphyseal line. The onset had been at the 
age of 1 1 years and the condition had 
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existed for fourteen years. There was no 
deformity from deviation and the func- 
tional result was fair. 




Fig. 4 Anteroposterior view 
showing a defect in the lateral 
femoral epiphj^sis with an asso- 
ciated genu valgum deformity. 

In nine of the remaining ten cases the 
primary focus of infection was felt to be 
metaphysitis. The epiphyseal changes in 
the tenth case may have resulted directly 
from metaphysitis or from septic arthritis 
of a knee joint, since the knee was second- 
arily infected following incision and drain- 
age for metaphysitis. The deformity was 
of genu valgum type and probably resulted 
from injur}^ to the epiphysis at the time of 
the original surgical intervention. (Fig. 4.) 

Of the nine cases, three presented genu 
valgum deformity from acute metaphysitis, 
with associated change in a medial femoral 
epiphysis. In two of this group of nine 
cases, early incision and drainage had been 
done for acute metaphysitis with subse- 
quent epiphyseal changes; varus deformity 
resulted. Four of the nine cases presented 
shortening as a result of femoral epiphyseal 
changes, without deformity from deviation. 
In two of these four cases drainage was not 
instituted and shortening was of i inch 
(2.5 cm.) and of H inch (1.25 cm.), respec- 
tively. The onset in the first of these two 


cases had been at the age of 14 years and 
the condition had endured twenty-one 
years; in the other of the two cases, onset 
was at the age of 12 years and duration of 
the condition had been four and one-half 
months. In the two remaining cases of the 
four, incision and drainage had been 
effected early; in one, shortening was 
33^ inches (9 cm.) and in the other, 10 
inches (25 cm.). In the first of the two 
cases just mentioned, onset had occurred 
at the age of 17 years and in the second 
at the age of 5 years; in both cases the 
duration of the condition had been fifteen 
years. 

Distal Tibial Epiphysis. Involvement 
of the distal tibial epiphysis comprised 
the third group in point of numbers of 
cases; there were eight. In two cases onset 
w'as in infancy, in two, before the fifth 
year, and in the remaining four, at ages 
9, 12, 13 and 14 years, respectively. In this 
group there were several interesting epi- 
physeal changes. 

Two of the patients presented ankylosis 
of the ankle. In one of these two cases there 
was lengthening of a tibia; probably the 
ankle joint was infected secondary to sur- 
gical drainage of the focus. In the other 
case in which ankylosis occurred, there 
was closure of the epiphyseal line and 
% inch (i cm.) of shortening. Drainage 
had been instituted early and, at the time 
of examination, the disease had existed 
for three years. 

In two cases varus deformity was pres- 
ent. In one, duration of the disease had 
been fifteen years from onset at the age 
of 4 years. In this case drainage had been 
effected and the bone had been scraped 
early in the course of the disease; shorten- 
ing of the tibia by iM inches (3 cm.) 
resulted. (Fig. 5.) In the second case in 
w'-hich varus deformit}^ was present, the 
condition had existed for one year after 
its onset at the age of 14 years; absorption 
of the cartilage of the epiphyseal line and 
a residual, thin, smooth line remained. 
Incision and drainage had been effected 
early. 
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Two patients presented a calcaneal 
deformity; one, seen at the age of 13 years, 
after the condition had existed thirteen 


and roentgenologic examination disclosed 
two lines in the lower part of the tibia, 
each with the characteristics of an epi- 



Fig. 5. Lateral and anteroposterior views showing shortening 
of the tibia with varus deformity as a result of epiphyseal 
involvement early in childhood. 


years, had undergone early incision and 
drainage and presented an unusual deform- 
ity. There was a defect in the epiphysis and 
epiphyseal line of the tibia and the head 
and neck of the corresponding talus were 
separated from its body and were occupy- 
ing the defective space in the epiphysis and 
epiphyseal line. There was inch (1.5 cm.) 
shortening of the extremity with lateral 
deviation. The second patient who pre- 
sented calcaneal deformity was seen at 
the age of 9 years, after the condition 
had existed for six years. Drainage had 
been instituted at five and fifteen days, 
respectively, following the onset of acute 
symptoms. Examination disclosed that 
destruction of the medial epiphyseal line 
had taken place and that the distal end of 
the fibula was at the lower level of the 
tarsal bones. There was 1% inches (4.5 
cm.) of shortening of the extremity, with- 
out lateral deviation. 

The two remaining patients presented 
unusual conditions. The disease of both 
had begun in infancy. One, aged 7 years, 
had undergone early incision and drainage 


physeal line. There was a lesion in the 
posterior aspect of the tibia which extended 
through what appeared to be the proximal 
epiphyseal line and to the normally placed 
epiphyseal line; the lesion involved the 
adjacent portion of the epiphysis. The 
proximal one of the lines, which had the 
characteristics of an epiphyseal line, repre- 
sented a growth line, described some time 
ago, and again more recently by Siegling. 
He presented roentgenograms of infants 
after they had ingested phosphorized cod 
liver oil; growth lines were clearly demon- 
strated. 1 he remaining of the two patients 
whose condition had begun in infancy was 
seen at the age of 5 years. At that time 
there was extensive osteomyelitic involve- 
ment of the shaft of the tibia, absorption 
of the lower tiblal epiphyseal line and the 
epiphysis presented the roentgenologic 
characteristics of a sequestrum. 

The Proximal Jibial Epiphysis. In- 
volvement of a proximal tibial epiphysis 
was noted in six cases. 

Three of this group of patients pre- 
sented a genu valgum deformity; two of 
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the three had been subjected to early 
incision and drainage and the third to the 
making of multiple drill holes for drainage. 



Fig. 6. Anteroposterior 
view showing scle- 
rotic change in epi- 
physeal line. 

One of the three patients, seen at the age 
of 10 years, after the condition had existed 
for two years, presented, on roentgenologic 
examination, a defect of the epiphysis 
which was suggestive of a surgical defect. 
There were absorptive and destructive 
changes in the anterior epiphyseal line and 
sclerosing changes in the posterior aspect 
of the epiphyseal line. The second of these 
three patients, seen at the age of sixty-four 
years, gave an indefinite history of an acute 
infection of bone at an early age. This was 
drained early and a genu valgum deformity 
resulted. The third patient of the three, 
treated by early drilling, was seen at the 
age of 5 years, after the condition had 
endured for two years. In this case peri- 
metric hypertrophy of the tibia was pres- 
ent; the epiphyseal line remained open 
but there were some sclerotic changes. 
There was actual lengthening of i inch 
(2.5 cm.). 

In two cases there was no deviation 
deformity. One of these two patients, seen 
at the age of lo years, after the condition 


had existed for three years, presented 
involvement of the metaphyseal plate and 
the corresponding portion of the epiphysis 



Fig. 7. A, early change in diaphyseal side of lower 
libular epiphysis; five weeks after drainage of 
soft tissue abscess; absorptive changes in libular 
epiphysis; a region of the tibial epiphysis is 
suggestive of absorption, b, fourteen months 
after onset; fibular and tibial epiphyseal lines 
of same development; residual scarring epi- 
physeal line of tibia; fibular epiphysis regener- 
ated, save distal tip. 

was growing into the defect. Surgical oper- 
ation had not been performed. The second 
of the two patients was aged 13 years and 
the condition had existed for one year. 
There was lengthening of 3^ inch (1.25 cm.) 
and sclerosing changes involved the entire 
epiphyseal line (Fig. 6). 

In the final case, that of a patient aged 
22 years, whose condition had existed for 
five years, drilling for drainage had been 
done early after onset. Ankylosis of the 
knee, a genu valgum deformity and 6 cm. 
of shortening were present. 

Proximal Humeral Epiphysis. This 
group consisted of four cases, one of which 
is described in the section on multiple 
epiphyseal involvement. The second case, 
that of a child of 1 1 years, whose condition 
had existed for six months, had undergone 
early drainage; absorption of the upper 
humeral epiphysis had taken place and 
destructive changes of the epiphysis were 
present. In the third case, that of a 
patient 18 years of age, whose disease 
had been present for seven years, closure 
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of the proximal humeral epiphysis and 
upward growth of the greater tuberosity 
were evident. Loss of the angle of the 
surgical neck of the humerus had resulted. 
The fourth case, that of a patient of 9 
years, whose disease was of one year’s 
duration, had been subjected to early 
drainage; there were involvement of the 
epiphyseal line and destructive changes in 
the epiphysis. 

Multiple Epiphyseal Lesions. Two 
patients presented multiple epiphyseal 
lesions. The disease of one of these, who 
was seen at the age of 30 years, had begun 
at the age of seven years with metaphysitis 
of the tibia. Drainage had been instituted 
late. Untoward developments were as fol- 
lows: secondary infection of a knee and ap- 
parently subsequent involvement of the 
corresponding medial femoral epiphysis; re- 
sulting genu valgum deformity and Increase 
in length of inch (4 cm.). 

The second patient, aged 13 years, was 
seen at the time of onset and presented 
osteomyelitis of the proximal end of one 
humerus. Drainage was instituted. Results 
were closure of the epiphyseal line, con- 
tinued growth of the epiphysis of the greater 
tuberosity and increase in the angulation of 
the surgical neck of the humerus. In addi- 
tion, there was acute epiphysitis involving 
one hip joint; this resulted in closure of the 
epiphyseal line, destructive changes in the 
epiphysis and ankylosis. Surgical drainage 
was not instituted. 

Lower Fibular Epiphysis. In this group 
of two cases the best end result of epi- 
physeal involvement of a long bone was en- 
countered. One patient, aged 13 years, 
whose symptoms were of short duration, had 
been subjected to drainage of a superficial 
abscess on the twentieth day after onset of 
symptoms. The second patient, aged 12 
years, was subjected to drainage of a soft 
tissue abscess on the eighth day after onset 
of symptoms. Both of these patients pre- 
sented destructive changes in the lower 
epiphysis and diaphysis of one of the fibu- 
las, with resulting complete reformation of 
the epiphysis. In the latter case, at the end 


of five weeks, roentgenologic examination 
(Fig. 7 a) gave evidence of destructive 
changes in the diaphysis and epiphysis, 
with associated involvement of correspond- 
ing tibial epiphysis. Roentgenologic exami- 
nation at the end of ten weeks disclosed 
involvement of the entire shaft of the fib- 
ula; apparently, also, there was a lesion in 
the corresponding lower tibial epiphysis 
and epiphyseal line. Roentgenologic exam- 
ination at the ninth month gave evidence of 
regenerative changes in the fibular epiph- 
ysis and of healing of the lesion in the tibial 
epiphysis. At the end of fourteen months 
roentgenologic examination gave evidence 
of regeneration of the fibular epiphysis and 
there was no residual evidence of the lesion 
of the tibial epiphysis. (Fig. yn.) 

In addition to the case just reviewed in 
which healing of an epiphyseal lesion was 
evidenced both by clinical and by roent- 
genologic examination before the age of 13 
years, in two cases which were studied but 
were not included in the series, there was 
involvement of one epiphyseal line of a 
femur with complete healing and no resid- 
ual deformity or changes in length. One of 
the patients, aged 9 years, was found to 
have a lesion involving the lower epiphys- 
eal line of one femur but, on examination 
seven years later, changes in the epiphyseal 
line were not disclosed. On the other hand, 
chronic osteomyelitis was present in the 
middle third of the shaft of the femur. In 
the second case, that of a patient, also aged 
9 years, whose symptoms had endured for 
one year, roentgenologic examination gave 
evidence of involvement of the metaphysis 
and lower femoral epiphysis on one side, 
with absorption of the medial femoral ep- 
iphyseal line. The epiphyseal line appeared 
to be fused in its central portion. Five years 
later there was no deformity or change in 
length of the affected extremity as com- 
pared with the opposite extremity. 

Acetabular Epiphysis. In this series, two 
patients, aged 1 1 and 12 years respectively, 
presented destructive changes of the ace- 
tabulum on one side. The illness of the 
former patient had existed two years and . 
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that of the latter patient, four months. The 
acetabulum of the patient whose illness had 
endured two years had elongated. There 



Fig 8 Result of acute acetabular epiphysitis, 
destructive changes in acetabulum \\ ith closure 
of epiphysis 


had been drainage at the end of eighteen 
months in this case, but in neither of the 
two cases was there roentgenologic evi- 
dence of change in the corresponding prox- 
imal femoral epiphysis. In both cases the 
epiphysis of the affected acetabulum was 
closed. (Fig. 8.) 

Distal Radial Epiphysis. In one case a 
lower radial epiphysis was involved. The 
patient was 1 5 years old and the duration of 
the condition was two and one-half years. 
Incision and drainage had been effected 
early in the course of the disease. Besides a 
lesion in the epiphysis, there was involve- 
ment of the diaphysls and epiphyseal line. 
However, the deformity and evidence of 
fusion of the epiphyseal line were lacking. 
The cartilage of the epiphyseal line was of 
increased density. 

Metacarpal and Phalangeal Epiphyses. 
This group is composed of two cases. In the 
first case, in which there were multiple 
osteomyelitic lesions, the epiphysis of the 
middle phalanx of the third finger was in- 
volved and there was associated osteomyel- 
itis of the proximal phalanx. The lesion in 
the shaft of the middle phalanx resembled a 
cjst. The adjacent portion of the epiphysis 
also presented the characteristics of absorp- 


tion and apparently the lesion in the shaft 
was continuous with the lesion in the epiph- 
ysis. There was associated narrowing of the 
proximal interphalangeal joint. 

In the second case, there were also multi- 
ple osteomyelitic lesions, involvement of 
the epiphysis of a first metacarpal and asso- 
ciated deviating deformity of the thumb of 
the same hand. 

In neither case was a surgical procedure 
carried out. In the second case, there was 
associated involvement of the proximal ep- 
iphysis of the corresponding humerus; this 
has been described previously. 

COMMENT 

The occurrence of epiphyseal changes 
associated with infections of long bones is 
rare, except in those cases in which surgical 
trauma to the epiphysis results from inci- 
sion and drainage. The exception to this 
statement is the occurrence of epiphysitis 
in the proximal femoral epiphysis, the distal 
femoral epiphysis and possibly the distal 
humeral epiphysis. Usually the epiphysitis 
occurs in these situations because the epiph- 
ysis is anatomically included in the joint. 

The occurrence of epiphysitis in struc- 
tures other than those which enter into the 
formation of a joint and other than those 
which are not traumatized in the course of 
surgical operation, probably results from 
trauma to the epiphyseal disc or epiphyseal 
plate before the onset of acute symptoms; 
that is, probably the region of the meta- 
physis is traumatized and the associated ep- 
iphyseal cartilage is injured; metaphysltis 
develops and the traumatized cartilage un- 
dergoes degenerative changes and may 
be subjected to infection by direct exten- 
sion. Another possible source of epiphyseal 
change is stimulation or irritation from a 
sequestrum lying adjacent to changes in 
the epiphyseal line. 

Involvement of an epiphyseal line and 
adjacent epiphysis may undergo healing 
without residual deformity or change; on 
subsequent roentgenologic examination the 
epiphysis and epiphyseal line may appear 
normal and there may be no clinical evi- 
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dence of disturbance of growth. Also, le- 
sions in the epiphysis may remain over a 
long period without destructive or deform- 
ing changes; in the presence of lesions of 
this type the conclusion must be that the 
cause of the condition is blood-borne infec- 
tion, organisms being deposited in the ep- 
iphysis with resulting degeneration and 
absorption. 

Involvement of the epiphyseal line may 
result in one of two conditions. The first of 
these may be a process of absorption, re- 
sulting in partial or complete closure, and 
it is in this type of involvement that short- 
ening and deformity usually result. In the 
presence of the second type of involvement, 
roentgenologic examination gives evidence 
that the epiphyseal line is of increased 
density and is broader than normal. This 
results from deposition of calcium in the 
cartilaginous disc. Deviation deformity is 
not usually associated with this type of 
epiphyseal change; lengthening of the bone 
commonly occurs. However, it should be 
stated that lengthening of an involved bone 
may result from hyperemia, although clini- 
cal or roentgenologic evidence of epiphyseal 
involvement cannot be demonstrated dur- 
ing the course of infection and the period of 
healing. 

From roentgenologic evidence in two 
cases of this series it was apparent that in 
each a fibular epiphysis was involved and 
regeneration subsequently took place. Such 
behavior of an epiphysis of any other bone 
was not seen and it is barely possible that 
the absorptive changes may have resulted 
from hyperemia in association with the in- 
flammatory process. However, this was not 
considered probable since the epiphyseal 
cartilage appeared to be absorbed and the 
avascular plate should not be associated 
m an osteoporotic process. In conjunction 
with this observation it was also interesting 
to note that in two cases in which path- 
ologic dislocation of a hip resulted from 
acute epiphysitis, the usual destructive 
changes of the epiphysis were not found. 
Furthermore, in one case of acute epiph- 
ysitis of a proximal femoral epiphysis in 


which treatment consisted of five weeks of 
traction and of application of a cast, with- 
out incision or drainage, there occurred 
very slight destructive change in the epiph- 
ysis and subsequently ankylosis occurred 
with the extremity in good functional posi- 
tion. On the basis of the observation of re- 
generation of fibular epiphysis in two cases, 
of diminished or absent destruction of the 
femoral epiphysis with dislocation of the 
hip, in two cases, and of preservation of 
the epiphysis in one case in which treat- 
ment was by traction, it is suggested 
that pressure may play some part in the 
amount of destruction and absorption of an 
epiphjfsls. 

In regard to the proximal femoral lesions, 
it was concluded that if treatment was con- 
servative, that is, if early incision and 
drainage were omitted, but immobilization 
and traction were employed and ankylosis 
resulted, the best clinical end results \vere 
attained. 

In regard to the tibial epiphysis, it is 
strongly suggested that epiphyseal changes 
result from surgical insult at the time of 
surgical drainage. However, changes may 
occur in those cases in which the tibial 
epiphysis is included in the knee joint. 
This view is supported by Johnston (1936) ; 
he reported complete or incomplete inter- 
ruption of growth in 55.5 per cent of his 
series of cases in which treatment consisted 
of making multiple drill holes in the me- 
taphysis, the holes extending to the dia- 
physeal side of the epiphj'^seal line. 

It was shown further that the epiphysis 
may make marked physiologic response in 
an attempt to minimize or prevent deform- 
ity. This response takes the form of in- 
creased growth or hypertrophy of a portion 
of an epiphysis. 

In two cases there was an unusual re- 
sponse of the talus in an attempt to fill in 
and occupy a lower tibial defect which had 
resulted from complete absorption of part 
of the lower tibial epiphysis. In both cases 
there was a calcaneal deformity of the foot. 

The epiphysis may act as a sequestrum’ 
although this is rare. If it does act thus. 
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surgical removal of the sequestrum is 
required. 

In the course of acute metaphysitis the 
surgeon should guard against mistaking 
associated synovitis of the joint for primary 
suppurative arthritis. Drainage of such a 
joint may cause suppurative arthritis to 
develop, primarily or secondarily, from the 
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metaphyseal focus and epiphyseal changes 
may result. 
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U RETEROCELE is not an uncom- 
mon finding in urologic practice. 
The term applies to cj^stic dilata- 
tions of the intramural portion of the ureter 
protruding into the bladder, which are the 
end result of either acquired or congenital 
partial occlusion of the ureteral orifice. It is 
to be distinguished from the uncommon 
prolapse of the ureter through the ureteral 
orifice, for in the latter the intravesical 
covering of the mass is ureteral mucosa, 
while bladder mucosa covers the intravesi- 
cal portion of the ureterocele. All degrees of 
dilatation are encountered, from the very 
small, almost insignificant, lesions to huge 
sacs filling much or all of the bladder. 

The recent contributions of Gutierrez, 
Vermooten, Lazarus, Huth, Rhodes, Hun- 
ner, Foley, Riba, Gibson, O’Conor and 
Johnson, and Dawley, among others, ade- 
quately review the rather extensive lit- 


er if excessive fibrous or muscle tissue is 
present, the cj^st wall appears thickened 
and opaque instead of thin, translucent and 
easily punctured. The cysts may vary from 
verj^ small, insignificant structures to very 
large cj'sts filling the bladder. Occasionally 
the large cysts produce urinary retention 
by obstructing the vesical neck, and if ex- 
truded through the urethra they may be- 
come strangulated. The degree of ureteral 
and renal pathology encountered may range 
from little to severe damage accompanied 
by advanced hydroureter and hydronephro- 
sis due to the obstruction and back pres- 
sure. In late cases, the musculature of the 
bladder about the ureter, which forms the 
intramural portion, is frequently damaged 
by the dilation to the extent that the ure- 
terovesical valve is no longer competent 
and ureteral reflux occurs after the uretero- 
cele is removed. 


erature upon this subject and include 
comprehensive discussions of the etiology, 
anatomy, pathology, symptomatology and 
treatment. It would seem superfluous to 
present a repetition of these many excellent 
articles. Only a brief review of the subject, 
pertaining particularly to etiology and 
treatment, will be attempted. The accom- 
panying case report seems of interest be- 
cause of the excellent postoperative end 
results obtained through the use of a new 
type of transurethral treatment. This pro- 
cedure is described. 

Pathology. A ureterocele is usually a 
thin-walled, intravesical, cystic dilatation 
of the intramural portion of the ureter, and 
as such is composed of bladder mucosa on 
the vesical side and of ureteral wall on the 
inner side. Varying amounts of muscle and 
fibrous tissue are present. If infection exists. 


Symptomatology. Symptoms of uretero- 
cele pertain to the upper urinary tract due 
to obstruction of the terminal ureter, and 
to the bladder as a result of either urethral 
obstruction by large cysts or secondary 
cystitis. Ureteral obstruction usually causes 
periodic, dull, aching pains in the loin, al- 
though occasionally they may be colicky in 
nature. These symptoms are similar to and 
not distinguishable from those noted in 
other types of ureteral obstruction. Usually 
the patient endures the mild symptoms, 
but when severe symptoms incident to su- 
perimposed infection occur later, he seeks 
relief. Vesical symptoms are usually due to 
secondary cystitis, but acute urinary reten- 
tion due to prolapse of the cyst into the 
urethra may occur. 

Incidence. Ureterocele occurs most com- 
monly in women, usually on the left side. 
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Bilateral involvement is seen in 10 to 15 per 
cent of cases. Age is not a factor in its 
development, for cases have been reported 
in the stillborn as well as in patients in their 
seventh decade. In most instances, how- 
ever, the patient is from 30 to 35 years of 
age. A detailed urologic history will point 
to ureteral obstruction earlier in life, and 
with recent developments in pediatric urol- 
ogy, many more of these anomalies will be 
diagnosed in infants and children. Camp- 
bell reports encountering ureterocele in 
nineteen children in a group of 580 with 
persistent pyuria. 

Etiology, There is some divergence of 
opinion as to the cause of ureterocele, but 
the almost universal finding of stenosis of 
the ureteral orifice suggests this as a major 
contributing factor. 1 here is little to sub- 
stantiate Petillo’s belief that the essential 
factor is paralysis and subsequent atony 
with dilatation of the terminal ureter. The 
theory of congenital ureteral obstruction 
is supported most ably by Chwalle and 
Brown. In the embryo, the ureter shifts its 
attachment from the Wolffian duct to the 
bladder. Chwalle has shown that in all 
human embryos of 12 to 28 mm. there is a 
brief period of atresia of the ureteral lumen 
at the bladder well following the establish- 
ment of this new connection. The epithe- 
lium overlying the lumen then becomes 
thinner, bulges toward the bladder and 
finally ruptures, establishing patency of the 
ureter. Vermooten points out that if the 
pressure on the membrane does not cause it 
to slough and allow the escape of the fluid 
as a result of the active functioning of the 
metanephros, we must assume that a hy- 
dronephrosis and hydroureter will develop. 
That this hydronephrosis does develop is 
shown by Brown, who found a high per- 
centage of mouse embrj^os, in a strain of 
mice, to have deformed or abnormal kid- 
neys. She found that the hydronephrosis 
was produced by a developmental stricture 
of one or both ureters at their junction with 
the bladder. The condition was first noted 
at the seventeen day stage. In ten of a 
group of twelve embryos, the pelvis and the 


upper fourth of the ureter were greatly dis- 
tended by fluid. The ureters, however, nar- 
rowed down to their junction with the 
bladder, where the muscular wall of the 
bladder appeared to form a stricture. Among 
the nineteen and twenty day embryos, she 
found three cases of definite hydroneph- 
rosis due to stricture of the ureter just 
before it entered the bladder. Vermooten 
points out that if the membrane occluding 
the ureter only partially breaks down, 
either a congenital valve, a ureterocele, ora 
stricture at or just above the ureterovesical 
junction develops. 

These facts support the congenital theory 
of ureterocele formation, which is further 
emphasized by the fact that definite ureter- 
oceles have been demonstrated in the new- 
born and occur frequently in association 
with other developmental anomalies. There 
is, however, no reason to believe that stric- 
ture or stenosis of the ureteral meatus may 
not be acquired in some instances as a re- 
sult of inflammation. 

Diagnosis. There are no pathognomonic 
signs or symptoms of ureterocele. The 
symptoms and findings may suggest pyelo- 
nephritis, stone or tumor. Diagnosis is de- 
pendent upon cystoscopy, although the 
characteristic appearance of a dilated lower 
ureter protruding into the bladder, noted 
in excretory urograms, may be highly sug- 
gestive. Early investigation of recurrent or 
chronic persistent pyuria in infants and 
children will allow many more of these le- 
sions to be treated early, while there is less 
secondary renal and ureteral pathology. 
Cystoscopic examination in early cases 
shows a small pea-size cystic dilatation 
with a small orifice on its surface represent- 
ing the stenosed ureteral orifice. In larger 
lesions, the orifice may be displaced in any 
direction. The cyst wall appears thin and 
translucent with well-defined vessels, al- 
though when infection is present, or in the 
rare, thick-walled cyst containing fibrous 
and muscle tissue between the two mucous 
layers, the wall appears thick and opaque. 
While observing the ureterocele through 
the cj'stoscope, one sees with each peristal- 
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tic rush of urine, a ballooning-up of the 
cyst followed by efflux from the stenosed 
orifice and collapse of the cyst. Frequently 
the ureteral orifice cannot be entered with 
anything but the smallest catheter. Search 
should be made for more than one orifice, 
for many cases of ureterocele are accom- 
panied by reduplication of the ureter on the 
corresponding side. Retrograde or excre- 
tory urograms and renal function tests are 
important in estimating the condition of 
the upper urinary tract. 

Treatment. Treatment depends upon 
the stage of evolution of the ureterocele, 
the presence or absence of complications, 
and the degree of renal and ureteral dam- 
age. Types of treatment are divided into 
surgical and urologic. 

All treatment directed to the ureterocele 
per se is concerned with two objectives: 
first, to remove the obstruction at the 
terminal ureter; and second, to preserve the 
integrity of the ureterovesical valve. Many 
reports of otherwise successful operations, 
particularly those involving open surgery 
with resection of the ureterocele, state that 
the patient has been left with ureteral re- 
flux, sometimes necessitating nephrectomy 
later. It is hardly necessary to point out 
that nothing can be accomplished in restor- 
ing competency of the ureteral valve by 
any transurethral procedure. Therefore, it 
would seem of immediate importance in 
treating ureterocele to estimate competency 
of the ureteral valve by all available pre- 
operative means. 

If the valve is Incompetent, the proce- 
dure of choice is either cystotomy with 
removal of the cyst and repair of the aper- 
ture in the bladder wall in an attempt to 
restore ureteral valve competency, or im- 
mediate nephroureterectomy. It is beyond 
the scope of this paper to deal with these 
phases of the subject. Nephroureterectomy 
has been adequately described by Gibson. 
Young’s operative procedure of bringing 
together the musculature of the bladder 
with a purse-string suture to repair the 
bladder wall, reported by him in 1912, was 
among the first of such reports. However, it 


is probably safe to say that when obstruc- 
tion has been of such persistence and long 
standing that the intramural portion of the 
ureter is grossly dilated, the ureter and 
kidney will also be severely damaged, and 
it is wiser to elect nephroureterectomy at 
the start. 

I agree with Petillo and Hunner who 
say ablation through suprapubic cystot- 
omy, still advocated by many surgeons, is 
to be considered a surgical abuse, unless for 
special reasons it should be absolutely 
necessary. As an exception to this rule, 
one might consider the rare case of well 
advanced ureterocele with incompetent ure- 
terovesical valve where sufficient good func- 
tioning renal tissue is present to warrant its 
conservation. Other exceptions would be 
the very large ureteroceles filling the blad- 
der and causing urinary retention, or those 
extruding through the urethral orifice as 
reported by Kuth, Herick and Davis and 
Owens, in which cases the suprapubic ap- 
proach might be indicated. 

When the ureterocele is very small and 
almost insignificant in size, dilatation of 
the meatus with ureteral bougies and cathe- 
ters, and irrigations of the renal pelvis and 
ureter at ten-day intervals are frequentlj'^ 
sufficient to establish and maintain good 
drainage. 

In the development of the larger uretero- 
celes, it must be kept in mind that as a 
result of increased ureteral pressure due to 
meatal obstruction, dilatation of the lower 
portion of the intramural segment of the 
ureter occurs. As it progresses in size, it 
strips the mucosa up from the musculature 
of the bladder but does not involve it with 
its sphincter-like action until later. There- 
fore, competency of the ureterovesical valve 
remains. This is better understood when 
one considers Gruber’s illuminating work, 
showing that three-fourths of a dog’s ure- 
teral valve may be completely cut awa}^ 
without signs of regurgitation, even under 
extreme pressure. In defending the proce- 
dure of ureteral meatotom}^ in general 
Moore reports its use favorably in cases of 
ureterocele. He states that the complication 
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most to be feared following meatotomy is 
regurgitation of urine from the bladder up 
the ureter, and reports this as occurring 



Fig. I. Preoperative excretory ucogram, show- 
ing double left renal pelvis and ureter, and 
moderate pyelectasis and ureterectasis. Good 
e.\cretion of the contrast medium evident. 

rarely in his experience. It would seem that 
if treatment is undertaken in the early 
stages of ureterocele development, before 
much dilatation of the intramural portion 
of the ureter has occurred, simple opening 
of the cyst, either at the meatus or else- 
where, should suffice to eliminate obstruc- 
tion of the stenosed ureteral orifice, and 
should permit the ureter to drain freely into 
the bladder through a competent uretero- 
vesical valve. 

It is only of academic interest to consider 
the various methods with which transure- 
thral opening of the ureterocele may be 
accomplished. Any method which estab- 
lishes a good opening should suffice. The 
meatotomy can be accomplished with the 
cold cutting scissors or with the high fre- 
quency cutting current applied by an elec- 
trode. Special types of electrodes have been 
devised primarily for this purpose bj'^ Moore 
and Riba. If the ureteral orifice is difficult 
to see or enter, the cyst may be opened 
elsewhere. 


Removal of the redundant portion of the 
cyst wall seems unnecessary although par- 
tial removal in the very large ureteroceles 
might be of advantage. Various authors 
report attacking ureteroceles through the 
cystoscope with the cautery loop, scissors, 
a small knife, cystoscopic rongeur, a com- 
bination of knife and punch force, or by 
fulguration. Riba points out that if the 
ureterocele is of a non-collapsible type, 
transurethral resection with the McCarthy 
electrotome is the treatment of choice and 
has used it in two of his cases. Gutierrez 
mentions the loop electrode method of 
treatment for endoscopic prostatic resec- 
tion but has used it in none of his eighteen 
cases. These are the only references to this 
particular procedure in the literature of 
which I am aware. 

Procedure. It would seem of interest to 
point out that most ureteroceles may be 
adequately dealt with by resection of a 
portion of the wall with the McCarthy elec- 
trotome which is now in such common 
usage. All but the very small and the very 
large ureteroceles are susceptible. A general 
anesthetic is necessary, preferably low spi- 
nal or intravenous. High intravesical pres- 
sure when the bladder is overdistended 
prevents ballooning of the ureterocele, so 
that a little or moderate distention after 
introduction of the instrument allows bet- 
ter visualization of the ureterocele. If the 
ureterocele is of the uncommon, thick- 
walled, non-collapsible variety, no difficulty 
will be experienced in resecting a large piece 
of tissue with the loop electrode. Some of 
the redundant wall may be resected if 
thought desirable. Fulguration adequately 
controls any bleeding which occurs. In the 
thin-walled, collapsible ureterocele, maxi- 
mum ballooning must be watched for and 
at the precise moment it occurs resection 
should be carried out. This is followed 
immediately by collapse of the cyst and 
retraction of its wall; further resection of 
the wall is dangerous and unnecessary. 
The site selected for resection should be the 
most prominent portion of the cyst. If the 
ureterocele is sufficiently distended, there is 
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no danger of injuring or penetrating the Examination disclosed a reddened pharynx, 
musculature of the bladder beyond the some tenderness across the entire lower abdo- 
bladder and ureteral mucosa comprising men and slight tenderness m each kidney re- 



PiG. 2. Cystoscopic cippciirtincc of ureterocele, a, ureterocele distendedj b, ureterocele 

collapsed. 


the cyst wall. The muscular bladder wall 
and intramural portion of the ureter are 
left intact. If the ureterovesical valve is 
competent, reflex will not occur. The re- 
dundant ureterocele wall shrinks, the raw 
surface of the bladder epithelializes and 
good ultimate repair occurs. Insertion of a 
retention ureteral catheter prevents possi- 
ble ureteral obstruction incident to post- 
operative edema and a retention urethral 
catheter obviates possible harmful bladder 
distention. The ureteral catheter should be 
removed in two to four days, while the 
urethral catheter may be left for a longer 
time if desirable. 

CASE REPORT 

Mrs. L. C., age 29, was admitted to the 
medical department of the University Hospital 
August 16, 1938. She complained of nausea, 
vomiting, chills, fever and dysuria. Two weeks 
prior to admission, the patient had “septic 
sore throat” lasting four days, after which she 
was veil for two days and then had nausea 
and vomiting and, later, chills and fever. Burn- 
ing on urination had been severe for five days 
before admission. Suprapublic and low back 
pain occurred one day before admission. The 
patient had had a normal child two months 
prior to admission. No part of the history sug- 
gested previous urinary infection or pathology. 


gion, more noticeable on the left side. The urine 
was loaded with pus cells and contained many 
red blood cells. Flexner dysentery bacilli were 
cultured from the urine. Agglutinations for 
dysentery were positive in dilution i : 320. 

Sulfanilamide in large doses caused rapid 
clearing of the urine and a drop in temperature 



Fig. 3. Gross appearance of left ureterocele. 
Only one ureteral orifice seen. 


from 105 on admission to normal five days later. 
The drug, however, caused marked cyanosis, 
the hemoglobin dropped to 65 per cent, and the 
erythrocytes to 3,230,000 six days after admis- 
sion. Therefore, it was discontinued. On August 
24, a transfusion of 375 c.c. of citrated blood 
was given. The patient did well until Septem- 
ber 4, when the temperature suddenly rose from 
normal to 105, accompanied by a chill. She 
could not tolerate sulfanilamide at this time 
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although it was tried for a few days, with no 
appreciable effect on the pyuria and fever. 

The excretory urograms made on Septem- 



Fig. 4. Preoperative retrograde pyelouretero- 
gram showing marked dilatation of the 
inferior leit renal pelvis, and associated ureter 
down to its junction with the bladder. The 
upper pelvis has not been filled with contrast 
medium. Ureterocele not demonstrated. 

ber I, (Fig. i) showed a slightly enlarged left 
kidney, double left ureter and renal pelvis, and 
moderate pyelectasis and ureterectasia. There 
was good excretion of the contrast media b3' 
each kidney. 

Urologic consultation was requested on Sep- 
tember 7. There was marked tenderness in the 
left costovertebral area but the left kidney was 
not palpably enlarged. Observation cystoscopy 
on September 8 showed a normal right ureteral 
orifice and a left ureterocele, which alternately 
filled (Fig. 2a) and collapsed (Fig. 2b) in asso- 
ciation with ureteral peristalsis. When full, the 
cyst was about the size of an English walnut. 
(Fig. 3.) Only one ureteral orifice was seen on 
the left side. A No. 6 catheter was passed easily, 
relieving the left flank pain instantly; 75 c.c. of 
hazy urine was aspirated from the left renal 
pelvis. 

Phenolsulphonephthalein appeared in six 
minutes from each ureteral catheter after intra- 
muscular injection and 5 per cent was recovered 
in ten minutes from the right side, none from 
the left. Bilateral pyeloureterograms were ob- 
tained bj' injecting 30 c.c. of contrast media on 
the left and 5 c.c. on the right side. A No. 6 


left retention catheter drained well for a period 
of 4 days, during which time the temperature 
rapidly subsided to normal and the pain in the 



Fig. 5. Removing a large piece of ureterocele wall 
with the MeCarthy electrotome. Site elected 
for resection is located over the most prominent 
portion of the ureterocele at a time when the 
cyst is fully distended. 

left flank was relieved. Chills and fever were 
again noted on September 21, at which time 
another retention left ureteral catheter was 
inserted and again pain and fever rapidly sub- 
sided. No further urinary antiseptics were 
given, but an autogenous vaccine made from 
cultures of the urine was given from Septem- 
ber 10 to September 18. 

The retrograde pyelograms (Fig. 4) showed 
marked dilatation of the inferior left renal pelvis 
and the associated left ureter down to its junc- 
tion with the bladder. The ureterocele was not 
demonstrated. 

On September 24, under spinal anesthesia 
(50 mg. novocaine), one large piece of tissue was 
removed from the most prominent portion of 
the ureterocele with the McCarthy resecto- 
scope. (Fig. 5.) This tissue was removed at the 
time the ureterocele was seen to be fullj’’ dis- 
tended. The ureterocele collapsed immediateljx 
A No. 6 ureteral catheter was passed through 
this new opening into the left ureter where it 
was left for continuous drainage. 

No postoperative reaction occurred. There 
was no elevation in temperature and the patient 
was entirelj'^ relieved of all left renal pain. The 
retention ureteral catheter was removed on the 
third postoperative day. The urine was clear on 
numerous examinations during her postopera- 
tive staj’- and the cultures were sterile. The 
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patient was transferred from the urologic serv- 
ice on October 2, the eighth postoperative day, 
to the psychiatric department because of toxic 


admitted a No. 6 ureteral catheter readily, the 
lower one passing to the upper pelvis, as would 
be expected. Urine from each left catheter 



Fig. 6. Postoperative cystoscopic appearance of left ureteral orifices ten months after transurethral 
resection. Two orifices were seen, the upper slightly smaller and the lower slightly larger than 
normal. 


psychosis. Her mental condition rapidly im- showed appearance of phenolsulphonephthalein 
proved and she was dismissed from the hospital, in five minutes after intravenous injection; 
well, on October 16, 1938. 2.5 per cent was recovered from the upper and 

The pathologic examination of the tissue re- i per cent from the lower pelvis in ten minutes 
moved at operation showed it to be covered after appearance of the d3'^e. Microscopic 
with transitional epithelium. There were some examination of the urine from the upper pelvis 
strands of smooth muscle fibers in the wall. showed only a few pus cells and from the lower 
This patient returned to the University Hos- only five to eight pus cells. Culture of the urine 
pital on August 3, 1939, because of headaches from the upper pelvis was negative and from 
and indefinite gastrointestinal symptoms. She the lower showed alkalinis aerogenes. The 
complained also of occasional pain in the left retrograde pyelograms at this time (Fig. 7) 
flank when her bladder was overdistended. This indicated regression in size of the two left 
suggested possible ureteral reflux. The left kid- renal pelves and ureters although there was 
ney was not tender or palpable. Cultures of the still some pyelectasis and ureterectasis. The 
bladder urine showed B. coli communis and cystogram indicated no x-ray evidence of 
microscopic examination showed fifteen to ureteral reflux. The patient was discharged 
twenty pus cells per high power field. The non- from the hospital after two weeks’ observation, 
protein nitrogen was 33.0 mg. per cent. entirely free of symptoms. 

Observation cystoscopy showed two left 
ureteral orifices at this time, the lower one COMMENT 

being slightly larger and the upper slightly Apparently this patient had no symp- 
smaller than normal. (Fig. 6.) Each orifice toms referable to the bladder or the left 
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upper urinary tract until a hematogenous 
urinary infection occurred incident to “sep- 
tic sore throat.” This seems to be the usual 



Fig. 7. Postoperative retrograde pyelouretero- 
gram ten months after transurethral resection, 
showing definite regression in size of the left 
ureters and renal pelvis indicating improved 
drainage although some pyelectasis and ure- 
terectasis persists. 

Story, although as pointed out by Hunner, 
minor symptoms of ureteral obstruction 
should be elicited by careful history if the 
patient comes under observation prior to 
the onset of infection. The fact that an 
indwelling ureteral catheter caused prompt 
regression of symptoms emphasizes the im- 
portance of drainage in these cases. In 
spite of the well advanced hydroureter and 
hydronephrosis, accompanied by marked 
impairment of renal function, relief of ob- 
struction caused regression of the dilatation 
and return of much function. Infection was 
practically eliminated, as were the patient’s 
symptoms. In spite of apparent moderate 
dilatation of the lower ureter preopera- 
tively, the ureterovesical valve remained 
competent as demonstrated postoperatively 
by absence of ureteral reflux in the cysto- 
grani. Simple transurethral resection of a 
portion of the ureterocele wall without re- 
moval of the redundant portion of the cyst 


caused no postoperative reaction, produced 
good ureteral drainage, and maintained 
competency of the ureterovesical valve. It 
seems that a large majority of ureteroceles 
would be amenable to such surgical attack. 
The appearance of the bladder one year 
following operation indicated excellent re- 
pair and good end result. The lower left 
orifice probably represented the new open- 
ing established by resection. The small 
upper left ureter readily admitted a No. 6 
ureteral catheter. Reduplication of the ure- 
ters in this case further emphasizes the 
dictum that when one congenital anomaly 
of the urinary tract is encountered, others 
should be suspected, 

SUMMARY 

1. The most probable developmental 
cause of ureterocele is discussed. 

2. Early recognition of ureterocele by 
complete urologic investigation of recur- 
rent or persistent pyuria in children is 
emphasized. 

3. Various methods of treatment of ure- 
teroceles are considered and the suggestion 
is made that many are amenable to simple 
transurethral resection of a portion of the 
wall with an electrotome. 

4. One case of ureterocele, with redupli- 
cation of the ureter and pelvis, treated by 
transurethral resection is reported.* 
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S INCE Gelmo^ synthesized para-amino- 
benzene-sulfonamide in 1908^ numer- 
ous variations have been developed. 
None have been both effective against 
staphylococci and innocuous to the host. 
This has also been true of other compounds 
not related to sulfanilamide or to the azo 
dyes. In 1939, a new series of derivatives 
was announced by Fosbinder and Walter^ 
and subsequently by Lott and Bergeim.® 
Among them were 2 (para-amino-benzene- 
sulfonamido) thiazole and its methylated 
derivative, 2 (para-amino-benzene-suifon- 
amido) 4-methyIthiazoIe. They are more 
commonly known by the names sulfathia- 
zole and sulfamethylthiazole, respectively. * 
Preliminary studies^'®’^®'^® on animals 
and on humans seemed to indicate that the 
thiazoles were not more toxic than sul- 
fapyridine and had a more profound effect 
against staphylococci. Since sulfamethyl- 
thiazole appeared to be the most potent in 
this respect, one of us (C.A.B) undertook 
an investigation of the use of the drug for 
acute staphylococcic infections that are 
frequently fatal. During the investigation 
the collaboration of the coauthor (A. R. A.) 
resulted in this paper concerning the less 
severe staphylococcic infections. 

The initial study showed that sulfa- 
methylthiazole was more effective against 
staphylococci in vivo than sulfapyridine, 
and that the reactions produced by the 
former were fewer and less severe. The drug 
was given, therefore, to hospitalized pa- 
tients with milder staphylococcic infections, 
including furuncles and abscesses. Our ex- 
perience with sulfamethylthiazole was en- 
couraging and indicated that it was not a 


dangerous drug in nearly fifty cases of 
various types to which it was administered 
in various forms. Other investigators ob- 
served peripheral neuritis in several cases’ 
and the condition was confined almost ex- 
clusively to ambulatory patients. Since no 
neuritis has been reported in patients with 
pneumococcal pneumonia treated with sul- 
fathiazole^ we considered that it was safe 
to use sulfathiazole for ambulatory patients 
with furunculosis. 

This communication is limited to forty 
cases of staphylococcic infections. They 
were not selected, but were taken as they 
were admitted for hospitalization or pre- 
sented themselves in surgical clinics for 
treatment. There were thirteen patients 
with carbuncles, twelve with furuncles, and 
fifteen with abscesses. Twenty-five pa- 
tients received sulfamethylthiazole and the 
remaining fifteen sulfathiazole. Staphylo- 
cocci were cultured from the lesions in each 
patient and were recovered from the blood 
stream of one. All determinations of the 
level of the drugs in the blood, urine and 
feces were done according to the method of 
Bratton and Marshall.® 

ADMINISTRATION AND DOSAGE 

The methods of administration and the 
dosage were the same for both drugs. Half- 
gram (y^ grain) tablets were given whole 
or powdered and suspended in milk or 
condensed-milk and milk in about equal 
proportions. These seemed to be the most 
satisfactory when a suspending medium 
was required. The earlier patients received 
sulfamethylthiazole in powdered form made 
up into ^ Gm. capsules. The first few 


* The sulfamethylthiazole and sulfathiazole were supplied to us by the Department of Medical Research of the 

Winthrop Chemical Company. 
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adults were given an initial dose of 3 Gni. 
followed by 2 Gm. every four hours day 
and night. We found that this dose was 
larger than necessary and reduced it to 
I Gm. every four hours. The level of free 
drug in the blood reaches as high as 1 1 mg. 
per cent when the larger dose is used, with 
an average around 8 mg. per cent. With the 
I Gm. dose the concentration of free drug is 
usually around 4 mg. per cent and any 
concentration above 3 mg. per cent seems 
to be adequate for the types of cases herein 
reported. If the dose is reduced to below 
I Gm. every four hours, much of the effect 
is lost. We now give the average adult an 
initial dose of 2 Gm. followed by i Gm. 
every four hours, omitting the 4 a.m. medi- 
cation after forty-eight hours. A total of 
5 to 6 Gm. is received daily (75 to 90 
grains). Children are given 0.5 Gm. per 
twenty-five pounds of body weight to start 
with and a maintenance dose of 0.25 Gm. 
per twenty-five pounds every four hours, 
both calculated to the nearest Gm. It 
may often be necessary to increase the 
dosage to maintain a free drug blood level 
that is at all satisfactory. Children appar- 
ently eliminate the thiazoles rapidly and 
tolerate them very well. 

Two patients were given rectal instilla- 
tions of the drug. One received sulfamethyl- 
thiazole and the other, sulfathiazole. The 
first required rectal administration because 
of extreme nausea and vomiting. She main- 
tained a blood level of at least 0. 1 5 mg. per 
cent while taking 2 Gm. every four hours 
by rectum. The other patient received sul- 
fathiazole by rectum for two days because 
she refused to take it by mouth after ex- 
periencing slight nausea. She tired of the 
rectal feedings and returned to the usual 
methods after two days without further 
nausea. None of the patients were suffi- 
ciently ill to require immediate creation of 
an adequate blood level by giving the 
sodium salts intravenously. 

ABSORPTION AND EXCRETION 

Absorption of the thiazoles from the 
human gastrointestinal tract must depend 


upon a number of factors which Include the 
rapidity of passage of the material through 
the tract and the condition of the mucous 
membranes of the various portions of the 
tract with regard to their power of absorp- 
tion at the time. Individual variations in 
blood level obtained from the same oral 
dosages demonstrate this. The absorption 
rate must, therefore, be calculated from the 
sodium salts which are more uniformly 
absorbed. This is not practical for clinical 
purposes. As stated in the preceding sec- 
tion, an initial dose of 2 Gm. followed by 
I Gm. every four hours will usually result 
in a blood level of free drug in adults of 
about 4.0 mg. per cent, and almost always 
in a level above 2.9 mg. per cent. Absorp- 
tion continues with larger doses and it is 
possible to cause a rise in blood level to 
over 20 mg. per cent. 

Sulfathiazole and sulfamethylthiazole ex- 
ist in the blood stream in free and con- 
jugated or acetylated forms. The amount 
of conjugated sulfathiazole or sulfamethjd- 
thiazole is usually low in relation to the free 
drug. The proportion of conjugated drug is 
relatively high in the urine and very low in 
the stools. Analysis of the tables compiled 
by Reinhold, Flippin and Schwartz” from 
patients with pneumonia given repeated 
doses of sulfathiazole reveals that 25 per 
cent of the total drug in the blood is in 
conjugated form, taken as a grand average 
with maximum deviations to 2 per cent and 
70 per cent. The average ratio of sulfathia- 
zole to acetylsulfathiazole is, therefore, 
three to one. It is a fairly constant ratio 
except for occasional wider variations. 

The blood stream is entirely cleared of 
the drug, as estimated by the routine tests, 
in twenty-four to forty-eight hours depend- 
ing upon the amount of drug in the circula- 
tion at the time it is discontinued. Excre- 
tion takes place through the kidneys and 
gastrointestinal tract so that the two forms 
of the drug may be recovered from the 
urine and feces. The following table shows 
the proportion of a 3 Gm. oral dose excreted 
m twenty-four hours through the several 
channels. 
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TOLERATION AND REACTIONS 

The chemical nature of the thiazoles and 
their relationship to the parent sulfanil- 
amide and to sulfapyridine and other 
derivatives would suggest that side effects 


The fact that no patients receiving either 
of the thiazoles have exhibited reduction in 
the number of leukocytes either during or 
after treatment merits special emphasis, 
particularly in view of the absence of such 
reaction in the prior series of grave staphy- 


WHITE MALE, 4I YEARS, 1 5O POUNDS 


Date 

i 

Hour 

Blood 

Urine 

Feces 

Combined 

Excretion 

Form 

July. 31, 1940 

9 A.M. 

3 Gm. — single oral dose 






3 P.M. 

1.8 mg.% 




Free 

i 

3 P.M. 

2.3 mg.% 




Total 

Aiign.st in/jn 




0. 24 


Free 

i 

9 A.M. 

0.2 mg.% 

2.36 

0.27 

2.57 

Total 







Free 


9 A.M. 

0 mg.% 

0.2 

0.05 

0.25 

Total 

July 31 -August 2, 1940 


Total drug recovered 


2.82 Gm. 



might be produced that are similar to those 
from other compounds used in humans. 
We were constantly on the watch, there- 
fore, for the appearance of such reactions 
as anemia, leukopenia, cyanosis, nausea, 
vomiting, diarrhea, skin rashes, hyper- 
pyrexia, nephritis, hematuria, urinary lith- 
iasis and psychic disturbances. 


REACTIONS TO DRUGS 


Reaction 

Patients 

Given 

Sulfamethyl- | 
thiazole (25) 

t 

Patients 

Given 

Sulfathiazole 

(>5) 

No. 

Per 

Cent 

No. 

1 

Per 

Cent 

Nausea 

9 1 

35 

5 

33 

Vomiting 

3 


2 

12 

Crystals in urine. 

16 

65 

I 

6 

Headache 

3 

12 

I 

6 

Hematuria (micro.) 

2 

8 

2 

12 

Skin rash 

2 

8 

0 


Weakness 

I 

4 

I 

6 

Anemia 

2 

8 

0 



Because a small series limits justifiable 
conclusions, the various reactions encoun- 
tered are listed in their order of frequencj'^ 
and no attempt has been made to set up a 
statistical analj^sis. 


lococcic infections. Two patients that re- 
ceived sulfamethylthiazole evidenced a 
moderate anemia which rapidly cleared up 
after discontinuing medication. The ap- 
pearance of anemia was not considered an 
indication for withdrawal. Two other pa- 
tients taking sulfamethylthiazole developed 

diffuse punctate erythematous rashes on 
the body and extremities. These rashes dis- 
appeared within twenty-four to forty-eight 
hours although medication was continued. 

The majority of patients do not have 
gastric distress. Others complain of vague 
discomfort and a loss of desire for food. 
When nausea occurs, it is usually not ac- 
companied by vomiting and disappears 
promptly while the dosage is maintained. 
The development of nausea does not seem 
to be related to the occurrence of other 
reactions. It comes on more often when 
sulfamethylthiazole is given. The 33 per 
cent incidence of nausea recorded for sul- 
fathiazole is not representative because of 
the few cases and it has been our experience 
with a larger series of over fifty patients 
treated with this drug that nausea is less 
frequent. One woman who received sul- 
famethylthiazole was violently nauseated 
and vomited persistently until it was dis- 
continued. She tolerated it by rectum. 
Large numbers of crystals were found in the 
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urine from most of the patients receiving 
sulfamethylthiazole, while the urine of 
those taking sulfathiazole rarely contained 


4 



that the urea clearance was diminished as 
much as 50 per cent during sulfathiazole 
therapy, that it was transitory and that 
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/ 
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Fig. I. Upper left: Sulfathiazole crystallized from neutral distilled water. Lower left: Sulfamethyl- 
thiazole in urine of treated patient. Upper right; Sulfathiazole dissolved and recrystallized from 
normal urine. Lower right; Sulfathiazole in urine of treated patient. 


them. Red cells and crystals disappeared 
after medication was discontinued. 

The low incidence of reactions of any 
consequence make sulfathiazole a relatively 
safe drug for use in ordinary staphylococcic 
infections. Aside from crystals and slight 
microscopic hematuria, no other changes in 
the urine were found. Diminished daily 
output was not observed. The findings of 
Reinhold, FUppin and Schwartz^^ in this 
direction merit attention. They observed 


return to normal function occurred without 
discontinuing the drug. The presence of 
pneumonia in all the cases and other factors 
probably enter into the final analysis. 

Figure i depicts crystals of sulfamethyl- 
thiazole and sulfathiazole in the urine. The 
former are easily mistaken by the labora- 
tory technician for urates and phosphates, 
and the latter for leucine and tyrosine. 

Our patients have tolerated sulfamethyl- 
thiazole and sulfathiazole in oral doses of 
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from 6 to 12 Gm. daily for periods of from part upon the stage of development of the 
one to two and one-half weeks without any lesion when the drug is commenced. We 
apparent cumulative toxic effect. have observed that the earlier furuncles 



Fig. 2. O. M. H., No. 56082. Large furuncle of nose. Resolution following spontaneous drainage 
during three days of sulfamethylthiazole therapy. No drug reaction; 24 Gm. total; blood level, 
5.0 mg. per cent. 


EFFECTS OF TREATMENT 

Thirty-eight of the patients were defi- 
nitely improved after receiving a consider- 
able quantity of sulfamethylthiazole. One 
result was questionable because of the pro- 
longed course of the disease and concomi- 
tant administration of staphylococcus 
vaccine. Staphylococci were cultured from 
every patient and in several cases strepto- 
cocci were found. 

Furuncles were affected most readily and 
disappeared within four days, except in two 
instances. One patient had about ten fur- 
uncles and responded satisfactorily to ther- 
apy although eight days elapsed before the 
last one disappeared. The other patient 
was not definitely Improved and had re- 
ceived vaccine, as mentioned above. The 
most rapid disappearance of a furuncle 
occurred in two and one-half days, during 
which time a large, fiery-red indurated 
lesion on the nose receded to an almost 
indistinguishable tinge of redness without 
induration or edema. (Fig. 2.) It may be 
said that the length of time taken to re- 
spond to thiazole therap^^ will depend in 


respond about 25 per cent more slowly than 
well developed lesions, but recede without 
pus formation. The latter quickly soften, 
discharge their contents promptly and heal. 
No core forms and the discharge is liquid, 
quite unlike that of the untreated furuncle. 
The induration and redness around the 
lesion disappear rapidly. The relative lack 
of induration is the most striking feature. 
After four days of sulfamethylthiazole 
therapy the drainage from the lesion m 
Case II became sterile. The original cultures 
disclosed Staphylococcus albus. 

Case i. The patient, a white female, ambu- 
latory, 26 years of age, weighing 136 pounds, 
was referred by her physician for treatment. 

Four days previously, on June 10, she noticed 
a “deep pimple” on her left cheek. This en- 
larged and became swollen. The lesion meas- 
ured 4 cm. in diameter, was red, warm to the 
touch and fluctuant. Temperature was 99.2 H- 
Commencing on June 14 she was given sulfa- 
thiazole, i Gm. every four hours, omitting one 
dose at 4 a.m. Within twenty-four hours the 
lesion had softened and had started to drain. 
The patient complained of nausea, headache 
and malaise but did not vomit. The blood level 
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of the free drug was 3.6 mg. per cent. Cultures not always true as is denionstrated y 
revealed Staphylococcus aureus. On the second Case li, which responded in six days. 1 it is 
day profuse drainage was followed by gradual deemed necessary to excise a carbuncle we 



Fig. 3. O. M. H., No. 55632, Case 19. Before and after six days of sulfamethylthiazole therapy. 
Carbuncle of face and diabetes mellitus. Reaction-skin rash. 61 Gm. total; blood level, 5.5 to 
9 mg. per cent. 


disappearance of redness and induration. The 
core separated and came away on the third 
day. Nausea and headache had disappeared. 
The dose was reduced to 0.5 Gm. every four 
hours on the third day and medication dis- 
continued on the fifth day. At discharge from 
the hospital the temperature was normal, the 
lesion was healing and there was practically no 
drainage. The urine was normal. The blood 
count was HG. 80 per cent red blood count, 
4.200,000; white blood count, 6,700; poly- 
morphonuclears, 78 per cent; lymphocytes, 22 
per cent. A total of 19 Gm. Avas gwen. 

Carbuncles respond more slowly because 
of the extensive nature of the lesion, but do 
so with relative rapidity and in essentiall}' 
the same manner. The surrounding infil- 
trated areas become soft and the redness 
disappears while the drainage assumes the 
character described for furuncles. Any cores 
which may have formed prior to the institu- 
tion of treatment are very soft and easily 
dislodged. Diabetes mellitus is not a con- 
traindication to administration of the 
thiazoles although it may prolong the time 
required for the lesion to improve. This is 


advise giving sulfathiazole for twenty-four 
hours prior to operation. If immediate 
surgery is contemplated, sufficient sodium 
sulfathiazole should be injected intrave- 
nously to assure an adequate blood level. 
We believe that this will tend to prevent 
the spread of infection from the original 
site, to prevent the development of septi- 
cemia and to insure against residual infec- 
tion locally. The following two cases are 
notable for their rapid recovery from car- 
buncles of the dangerous area of the face. 
The second patient had a staphjdococcus 
bacteremia. 

Case 11. O. M. H. No. 55632. A white male, 
68 years of age, weighing 182 pounds, had had 
diabetes for several years. 

About two and one-half weeks before ad- 
mission, he developed a slight swelling on his 
forehead above the left side of the nose. The 
lesion gradually increased to involve the eye 
and cheek of the same side. On admission, 
February 8, 1940, there was a large, bluish red 
swelling on the forehead, the eyelids were 
swollen and bluish and the right eye was en- 
tirely closed. The discoloration extended in a 
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butterfly pattern over the dorsum of the nose 
and both cheeks. A small amount of yellow pus 
exuded from several small openings just above 



days 2 3 * 5 6 7 6 

Fig. 4. Temperature chart, Case 2. Same patient 
as in Figure 3. 


the inner canthus of the right eye. It flowed 
over the eyelid and appeared to be reaching the 
surface of the eyeball between the swollen 
lids. The temperature was io 3 °f., pulse 112, 
respirations 24. Cultures showed Staphylo- 
coccus albus and nonhemolytic streptococcus. 
The urine contained 4 plus sugar, 2 plus 
albumin, 4 plus acetone, and occasional hyaline 
casts. The blood culture was negative. The 
blood count was HG. 93 per cent; red blood 
count, 4,860,000; white blood count, 21,500; 
polymorphonuclears, 86 per cent. The blood 
sugar was 166 mg. He was given 2 Gm. every 
four hours night and day. Twenty-four hours 
later the temperature was ioo. 6 °f., pulse 82, 
respirations 18. The urine contained r plus 
albumin, 20 to 25 red cells per HPF, and was 
free of sugar. The white count had dropped to 
14,800 with 80 per cent polymorphonuclears. 
The carbuncle had softened considerably and 
was drained through a small incision at its 
most prominent point. Profuse drainage of pus 
followed. From this point on there was rapid 
improvement. Drainage was complete in four 
days. On the third day the temperature and 
pulse dropped to normal and remained there. 
The sulfamethylthiazole was reduced to i Gm. 
every four hours on the fifth day and was dis- 
continued on the seventh daJ^ On the eighth 
day the patient was transferred to the medical 
ward for diabetic treatment. The free sulfa- 
methylthiazole content of the blood reached 
5-5 mg. per cent in twenty-four hours. It 
gradually increased to 9 mg. per cent on the 
fifth day and when the dose was reduced it 


dropped to 6.6 mg. per cent. The blood count 
at the close of the treatment was HG. 91 per 
cent; red blood count, 4,560,000; white blood 
count, 8,000; polymorphonuclears, 66 per cent. 
Red cells were found in his urine on two occa- 
sions but disappeared about twenty-four hours 
after the medication was discontinued. He was 
not nauseated or cyanotic and did not vomit. 
On the fourth day a generalized reddish, 
blotchy skin rash developed that caused some 
itching, but disappeared in twenty-four hours 
without interruption in the administration of 
sulfamethylthiazole. A total of 61 Gm. was 
given. (Figs. 3 and 4.) 

Case hi. St. B. No. 9723. The patient, a 
w'hite male, 38 years of age, weighing 148 
pounds, had had increasing tenderness, redness 
and swelling of left upper lip for two days 
followed by fever and intense pain. The lesion 
spread up the nose to the left eye. It was the 
third attack in a year, but the first with general 
symptoms. The lip was greatly swollen and the 
nose and lower lid were red and edematous. 
The temperature spiked from 99.0° to io 2 °f. 
Blood culture on first daj' of hospitalization 
showed Staphylococcus aureus hemolyticus. On 
the third day in hospital sulfamethylthiazole 
was given — 3 Gm., followed bj^ 2 Gm. every 
four hours day and night. The blood level of 
free drug ranged between 4.8 mg. per cent to 
6.8 mg. per cent during the eleven daj^s he 
took medication. The lesion rapidly localized 
and none of the subsequent blood cultures were 
positive. Seven days after commencing the 
drug the lesion was localized to a small, red 
area in the left upper lip. On the twelfth day he 
complained of weakness in the shoulders and 
legs. This cleared up in about one week. His 
urine repeatedly contained many crystals of 
sulfamethylthiazole. The leukocytes declined 
from 13,500 to 7,900 in five days. Leukopenia 
or anemia did not occur. His hemoglobin, how- 
ever, dropped from around 95 to 70 per cent, 
but returned to the former level in about one 
week after discontinuing the drug. A total of 
1 19 Gm. was given. (Fig. 5.) 

Abscesses usually respond to treatment 
in from five to eight days, depending upon 
the stage they have achieved before institu- 
tion of treatment and upon the presence of 
cellulitis. If staphylococcic cellulitis is 
treated before there is any tendency to 
localization, resolution may take place 
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without pus formation. If pus does form, methylthiazole therapy was commenced on the 
the abscess will be insignificant. When an sixteenth day and kept up for eight days, 
abscess has already begun to form, the gradually tapering off at the end. A blood level 
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Fig. 5. Temperature chart, Case 3. St. Barnabas, No. 9723. 


time taken to clear up the cellulitis and the 
abscess together is usually several days 
longer. One case with cellulitis and ab- 
scesses took twelve days, while Case 
IV, with multiple intractable abscesses 
throughout both breasts cleared up within 
five days. Another patient failed to be 
affected by sulfamethylthiazole. She had 
honeycombed abscesses throughout the 
scalp and subaponeurotic region following 
an injury to the scalp and extensive celluli- 
tis. She also had diabetes. 

Case iv. E. O. G. H., No. 38840. A white 
iemale, 38 years of age, weighing 120 pounds, 
was delivered of a child five weeks previously 
and subsequently discharged in good condition, 
beveral weeks later she was admitted for inei- 
sion and drainage of an abscess of the right 
reast and allowed to go home the following 
ay. Four days later, during an attack of grippe, 
ler left breast became painful and swollen. 
Fluctuation developed and she was again ad- 
mitted for incision and drainage. The left 
breast was swollen, red, and painful to touch. 
Abscesses were honeycombed throughout the 
elt breast and considerable fluctuation could 
e clrtected. Cultures from the abscesses re- 
vealed hemoljaic staphylococcus aureus. Thev 
persisted for two weeks and were not improved 
the usual hot, wet dressings, etc. Sulfa- 


of free drug of 3.1 mg. per cent was attained 
and she received 23 Gm. altogether. On the 
fourth day she complained of nausea which 
subsided after several subsequent doses and 
did not return. The case is of particular interest 
because of the great rapidity with which the 
previously intractable abscesses disappeared. 
There was no recurrence after her last discharge 
from the hospital. Urine and blood counts were 
entirely normal except for a leukocytosis at 
first, due to the infection. 




It must be understood that chemother- 
apy alone is not sufficient treatment for 
abscesses or any other collection of pus that 
is accessible. Incision and drainage are fully 
as important. Drugs and proper surgery 
should supplement each other and the 
former should also be employed to prevent 
spread of infection. If there is an abscess 
containing purulent material under tension 
the patient’s temperature will remain 
elevated despite continued thiazole therapy 
and will subside promptly following inci- 
sion and drainage. The contents may be 
found to be sterile. 

Furuncles should not be subjected to 
surgical interference. Such treatment is 
made all the more unnecessary by the 
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thiazoles. Hot, wet dressings of magnesium 
sulfate or boric acid should be employed as 
usual. In other words, these various lesions 
should be handled in the customary manner 
with the addition of thiazole medication 
by a suitable route. 

While it is difficult to estimate accurately 
the value of drugs in terms of clinical im- 
provement, certain reasonable criteria can 
be set up. If a furuncle, carbuncle or 
abscess treated with a drug disappears in 
less time than the shortest time required 
for an untreated lesion of the same kind, 
and if a sufficiently large number of these 
do the same thing, we are justified in 
accrediting the result to the particular type 
of therapy used, being careful to see that 
other medications and treatment do not 
influence the result. 

The series herein presented fulfills these 
criteria, and, therefore, we claim that the 
thiazoles are of definite value in the treat- 
ment of staphylococcic lesions such as 
furuncles, carbuncles and abscesses. 
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TWO POINT COAGULATION 

A NEW PRINCIPLE AND INSTRUMENT FOR APPLYING COAGULATION CURRENT 

IN NEUROSURGERY 

James Greenwood, Jr., m.d. 

Visiting Neurosurgeon, Hermann and JelTcrson Davis Hospitals 
HOUSTON, TEXAS 


T he usual bipolar current to produce 
hemostasis in neurosurgery has done 
much to make present day neuro- 
surgery possible. This method employs a 
common electrode applied to the patient s 
body which covers so large a surface that 
no local effect is produced at this electrode. 
At the active electrode the point which 
applies the current is so small that only a 
minute area of tissue is affected and this 
area is subject to considerable coagulation. 

With a current strong enough to produce 
coagulation there is some damage to sur- 
rounding tissues since the current must 
spread by eventually passing to the com- 
mon or body electrode. The farther from 
the active electrode, the greater the mass 
of tissue bearing the current and therefore 
the less damage to any molecular part. 

(Fig- I.) 

A current strong enough to produce the 
needed coagulation of bleeding vessels in 
scalp, dura or brain produces some damage 
to the surrounding tissue, with slight 
carbonization, necrosis and later tissue 
reaction. This is particularly undesirable 
in the brain Itself, where the current may 
be carried along a vessel, resulting in tissue 
changes at a considerable distance from 
the point of coagulation. There is also a 
rather objectionable contraction of the 
vessel being coagulated which may shrink 
It beyond the field of vision even before 
complete hemostasis is secured. This 
shrinking is extremely noticeable in dural 
vessels. If coagulation is not carefully done, 
with minute amounts of current, later 
closure is difficult, and postoperative tissue 
reaction must ensue. These factors have 
limited the scope of electrocoagulation 


and have caused some authors, notably 
Bailey, to be exceedingly critical of its 
use. 

In attempting to remedy some of the 
evils we have constantly kept a nurse at 
the electrocoagulation unit so that the 
coagulating current might be varied con- 
tinuously to use only the smallest possible 
amount. The smaller the active electrode 
the smaller the amount of current neces- 
sary. The usual ball type electrode was 
therefore replaced by fine tipped forceps 
with a wire attached to the handle. (Fig, 2 .) 
If a vessel had to be coagulated with a large 
current (occipital sinus for example) a 
hemostat placed between the coagulating 
forceps (or hemostat and grounded to the 
patient) could be used effectively to bypass 
the current so that the effect did not pass 
beyond this electrical short circuit into 
the vessel and deeper tissue. (Fig. 3.) This 
prevented shrinking of the vessel and 
obviously minimized tissue changes. 

Although there was much improvement 
we still had a little carbonization at the 
point of contact unless we were very careful 
and there was also still some spread of the 
current a millimeter or so from the point 
of contact. 

A method suggested itself which may 
find considerable use not only in neuro- 
surgery but in general surgery as well. The 
body electrode was thrown away and a 
forceps was constructed (Fig. 4) with the 
two blades insulated from each other so 
that the current could pass from one tip 
to the other, coagulating only the tissues 
in between. One electrode is connected on 
the electrocoagulation machine where the 
patient electrode is usually connected; the 
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Other to the active electrode terminal. 
While there is a slight spread of current 
as shown by the diagram (Fig. 5) this 


as with the one point current even when 
the greatest precautions are taken. 

This method of coagulation has another 
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Figs, i to 6. 


becomes minimal when the blades are 
closed upon a blood vessel. 

To use this instrument, vessels must be 
picked up accurately so that the vessel 
actually lies between the tips. If the bleed- 
ing point cannot be picked up in this 
manner the tips may be slightly separated 
(Jde ineh) and the coagulation which 
occurs between will cause hemostasis. 
Slight carbonization results, not so great 


advantage which we had not foreseen. It 
may be used where some blood or saline 
solution surrounds the point of coagulation. 
This does not seem greatly to hinder its 
effectiveness, further proof that coagu- 
lation occurs only between the forceps 
blades since salt solution does not produce 
an appreciable short circuit. As is well 
known, a fairly dry field (saline sucked 
away) must be produced with the usual one 
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point current before coagulation can be 
very effective. 

Another interesting finding was that 
approximately one-fourth of the usual 
current was required for most work. 

This instrument cannot supplant the 
usual methods of coagulation since it is 
rather ineffective, for example, in spraying 
the inside of a tumor capsule or in spra^fing 
a surface which has multiple bleeding 
points, etc. Here the usual current is 
superior. Obviously too, the usual body 
electrode must be used with cutting cur- 
rent. We have used a double pole double 
throw switch to change from one con- 
nection to the other. (Fig. 6.) 

The instrument is valuable in cortical 
dissection and in the dura. In the cortex 
the vessels may be carefully held between 
the tips and a small current applied. This 
causes the faintest white area of dehydra- 
tion, blood being seen in the vessel to either 
side. There is no shrinking and no car- 
bonization. The incision may then be made 
with sharp scalpel through the avascular 
point. When vessels are met deeper in the 
cortex they may be coagulated and cut or 
may be coagulated after cutting by picking 
up the tips. Here again there is no shrink- 
age. In the dura there is no noticeable 
shrinkage and no carbonization. There is 
also no noticeable effect on the underlying 
cortex when the dura over it is coagulated. 

We have used the two point forceps to 
stimulate the cortex in attempting to 
reproduce focal convulsive seizures and in 
determining cortical localization. They are 
obviously well adapted to this. The current 
IS, of course, alternating (2 to 5 volts) and 
the instrument must be temporarily dis- 
connected from the electrocoagulation unit 
its use in this procedure. 

We have used two point coagulation in 
twenty major neurosurgical procedures and 
while we do not expect it to revolutionize 
present methods it is probable that some 
wi lind it a useful addition to the present 
urmamentarium. 


We were exceedingly grateful to Mr. A. 
'-'illis of Pendleton and Arto, Inc. for maki 


us an instrument which is mechanically and 
electricallj'^ excellent and one which is easy 
and comfortable to handle. 



PiC" 7- Two point coagulation forceps with switch 
which allows transfer from the two point to old one 
point coagulation. 


A new and simple principle of electro- 
coagulation is presented, for use in securing 
hemostasis in neurosurgical work. An 
instrument is described which has been 
used in applying this method. 

The essential features of the principle 
are that the usual body electrode is dis- 
pensed with and a forceps is so constructed 
and used that the current appears only 
between its tips. Obviously, the closer the 
tips are placed the smaller the field of 
electrical activity will be and consequently 
the smaller the area of tissue coagulated. 

1 he following advantages are claimed: 

I- Ihe amount of electrocoagulation 
current necessary to secure hemostasis is 
less than one-fourth that required by the 
usual method. 

2. There is less carbonization, tissue 
dehydration and ensuing tissue reaction. 
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3. There is no shrinking of the blood 
vessels being coagulated and current is 
not carried along a blood vessel into deeper 
tissues. 

4. There is no appreciable shrinking of 
the dura when a vessel is coagulated on its 
surface or edge nor is there any noticeable 
effect on the underlying brain. 

5. Coagulation is possible under saline 
and while washing with saline. 

6. Cortical incisions may be made 
through avascular coagulated points on 
cortical blood vessels, minimal damage 
being produced in coagulation since current 


flows only between the forceps tips. Coagu- 
lation occurs only in the vessel held 
and not in the brain tissue which is 
adjacent. 

A switching arrangement is presented 
whereby the old method of coagulation 
may be resumed instantly should the 
need arise. It is noted that this method 
should supplement, not supplant the old 
connection. 

We believe this instrument and its 
connection for “two-point coagulation” 
should find use in neurologic surgery and 
possibly in general surgery as well. 


■€ 1 ^ 


An artery is sometimes pushed forwards by an underlying growth, and 
its pulsation in a more than usually superficial position may suggest an 
aneurism. 



A METHOD FOR REMOVAL OF AREAS OF BRAIN 
FOLLOWING FREEZING IN SITU* 

Y. D. Koskoff, M.D., PH.D., V. Markson, m.d. and N. M. Wall, m.d. 

Neurosurgeon, Montefiore Hospital Resident, Montefiore Hospital Interne, Montefiore Hospital 

PITTSBURGH, PENNSYLVANIA 

T he purpose of this report is to Cats were used as the experimental 
describe a method for removal of animals. The brain was exposed under 
areas of brain following freezing in pentothal anesthesia. In the first group of 



Fig. I . Illustrates the complete instru- Fig. 2 Illustrates the component parts of the instru- 
ment for application to the cortex. ment. It consists of t«o metal cylinders, “a” 

and “b”; the inner cylinder, “b,” is 10 cm. long 
with a funnel top convenient for pouring, and an 
adjustable collar (acl. The outer cylinder, “a,” 5 
cm. long is equipped with a handle and spring lever. 


a living animal. The technique consists 
of delivering the area of brain after freezing 
with liquid nitrogen. By this method of 
refrigeration, areas of brain are removed 
with minimal distortion of tissue and with 
minimal bleeding. Its feasibility for cortical 
and subcortical biopsy is apparent, and its 
use in brain tumor surgery may prove 
valuable. 

method 

The principle of the method is to apply 
a freezing agent to the area of brain to be 
removed, sufficient to freeze it solidly. 

This permits delivery of the frozen mass in 
toto without significant hemorrhage. Sev- 
eral available freezing agents were tested; 
liquid nitrogen was chosen because of its 
refrigeration properties and its safety. 

Preliminary observation found the liquid 
to be sterile. 

I’rom the Neurosurgical Service, Montefiore Hospital. Pittsburgh. Prepared with the aid of a grant from tL.. 

Isaac Kaufmann Foundation. 
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experiments it was found that pouring 
liquid nitrogen over an exposed area of 
brain in the presence of a certain amount 
of bleeding was ineffective in producing 
satisfactory freezing, because the liquid 
nitrogen rolled off the brain without suffi- 
cient time elapsing for freezing. An instru- 
ment was therefore devised through which 
the nitrogen is poured and bubbles for a 
moment over the area outlined for freezing. 
The tissue is hardened within a few seconds 
by the rapidly evaporating liquid, and the 
frozen segment is then removed. 

Figures i and 2 illustrate the instru- 
ment: It consists of two metal cylinders, 
“a” and “b”; the inner cylinder, “b,” 
is 10 cm. long with a funnel top con- 
venient for pouring, and an adjustable 
collar (ac). The outer cylinder, “a,” 5 cm. 
long, is equipped with a handle and spring 
lever. The depth of the segment to be 
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removed is determined by the adjustable cylinder is then delivered by pressing the 
collar of the inner cylinder. This cylinder lever arm. The outer cylinder _ which is 
is then placed in the outer cylinder and the adherent to the frozen surface is readily 



instrument is ready for application to the 
surface of the brain. After the cortex is 
exposed the instrument is inserted to the 
depth of the previously determined projec- 
tion of the inner cylinder beyond the outer. 



Fig. 4. Illustrates a removed frozen 
cortical segment. 


The liquid nitrogen is then poured into 
the funnel top causing freezing of the 
chosen segment within a few seconds. 
Hemorrhage resulting from the insertion 
of the instrument is promptly controlled 
by refrigeration. The instrument in situ 
is illustrated in a cat. (Fig. 3.) After 
refrigeration for about one minute the 
inner cylinder is slowly elevated by turning 
the adjustable screw which exerts con- 
siderable mechanical advantage. The core 
of frozen tissue captured in the inner 


ifted from the cortex. The frozen segn^nt 
•emoved is illustrated in Figure 4. The 
:light hemorrhage which usually follows 
:he removal of the instrument is easi y 
controlled by pouring a small amount 01 
iquid nitrogen into the bleeding area. 
Fhis congeals the blood and a dry crater 
remains. With the segment removed and 
hemastasis complete the operative site is 
ready for closure. Muscle flaps are placed 
over the crater area and skin sutures com- 
plete the closure. The animals exhibite 
less shock following the removal ot the 
brain tissue by this method than one woul 
expect following the previously used sur- 
gical procedures. This problem is under 

further investigation. 

Two of the animals were sacrificed alter 
a month’s observation. The crater an 
surrounding tissue were examined grosso^ 
and microscopically. The site of the era 
revealed a small amount of old hemorrhag 
with apparent organization. Microscopi 
study of the area adjacent to the era er 
a distance of about 5 mm. showed smaU 
hemorrhages but preservation ot the cei _ 
lar structure. Further pathologic study is 
in progress concerning the direct eflec o 
freezing on the cortical cells as we as 
physiologic effect in such animals. Micro- 
scopic examination of the biopsy remov 
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at operation revealed preservation of cor- 
tical architecture. 

Comment. These animal experiments 
indicate that refrigeration may be a useful 
procedure in neurologic surgery. Cortical 
and subcortical hemastasis can be obtained 
in a cat by this method. At the depths 
tested, vessels can be prevented from bleed- 
ing before they can be exposed. In its 
present form the method may be useful 
for obtaining cortical and subcortical 
biopsies. Its practical value as an aid in 
the removal of brain tumors is being tested. 
It may be possible to simplify the removal 
of vascular tumors by previously freezing 
the neoplasm in situ in accordance with 
the technic described. While this method 
is by no means intended to supplant 
accepted procedures such as electrocoagu- 
lation, it may prove to be a useful adjunct 
to brain surgery. 


SUMMARY 

A method for removal of areas of brain 
following freezing in a living animal is 
described. An instrument has been devised 
for the removal of brain tissue frozen by 
liquid nitrogen. The use of the procedure 
in the cat has been demonstrated. The 
value of the method as an adjunct to 
neurologic surgery, especially in the re- 
moval of vascular tumors, is being tested. 

The authors wish to express their thanks to 
Dr. K. Y. Yardumian of the Montefiore Hos- 
pital for his help in the pathological studies; 
to Ernest Sauerland and Sons of Pittsburgh, 
for their cooperation in making the instrument; 
to the U. S. Bureau of Mines, Pittsburgh, for 
their valuable suggestions and to the Air Re- 
duction Sales Compan}’^ of Pittsburgh for 
generously making liquid nitrogen available 
to us. 



FAILURES IN RHINOPLASTIC SURGERY 

CAUSES AND PREVENTION 
Joseph Safian, m.d. 

Altendins Pl.istic Surgeon, Beth David Hospital 
NEW YORK, NEW YORK 

T he school of rhinoplastic surgery other facial disfigurements became increas- 
founded by Professor Jacques Joseph ingly great. 

disappeared in great measure with the Plastic surgery, and rhinoplasty in par- 
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'1 

t 



Fig. I. Fig. 2. 

Fig. I. Convex profile. 

Fig. 2. Following correction. 

advent of the Third Reich, when he became 
an exile and died shortly thereafter. Teach- 
ing facilities in this branch of surgery be- 
came restricted because only a few men 
were able to associate themselves with 
the small group of Joseph’s pupils in this 
country. 

Lectures, scientific publications and dem- 
onstrations of patients during a decade or 
more have convinced the medical profes- 
sion that a profound psychologic factor is 
involved when a nasal disfigurement is 
either properly or improperly corrected. 
When rhinoplastic procedures gained the 
approval of the medical profession, the 
demand for the correction of nasal and 


Fig. 3- Fig. 4. 

Fig. 3. Prominent profile. 

Fig. 4. Following reduction. 

ticular, present a dual problem. First, the 
technique must be mastered as in all surgi- 
cal procedures; second, equally or even 
more Important, is the art of creating 
“form” which has a definite esthetic value. 
Success in rhinoplastic surgery, therefore, 
depends upon a combination of surgical 
training and an innate creative ability. 
Because the essential artistic instinct is a 
personal faculty, it accounts for the varied 
attainments of even well trained men. 

The admittedly large proportion of un- 
favorable results following rhinoplastic op- 
perations is a definite indication that the 
274 
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majority were done by men lacking in one 
or the other of the essential qualities. Some 
results show ample evidence that both pre- 
requisites were lacking. The patients often 
suffer secondarj^ surgical disfigurements, 
varying in degree from an unnatural ap- 
pearance to actual mutilations. It is diffi- 
cult to exaggerate the great Injury inflicted 
and the social and economic loss. 

The patient who submits himself to a 
rhinoplastic operation does so with the 
expectation that the disfigurement which 
is a hindrance to economic or social prog- 
ress will be eliminated and a normal nose, 
conforming to general esthetic conceptions, 
will result. 

The esthetically normal nose is in proper 
proportion to the other facial features in 
length, breadth, and profile elevation. An 
important element of a satisfactorily recon- 
structed nose is that it must not show evi- 
dence of having been operated upon. One 
must particularly avoid what is commonly 
known as a “surgical nose.” 

The first group of cases illustrated here 
shows the various types of nasal disfigure- 
ments before and after correction. Par- 
ticular attention is called to the normal 
appearance of the corrected noses and 
especially to the fact that the nasal tip 
retains the normal esthetic curves provided 
by nature. (Figs, i to 8.) 

An analysis of rhinoplastic failures shows 
that they usually fall into one or more of 
three groups. The secondary surgical dis- 
figurement involves either the upper, 
middle or lower third of the nose. The 
individual steps of a complete rhinoplastic 
operation can be considered and the more 
common errors which lead to unsatisfac- 
tory, and sometimes truly amazing results, 
can be pointed out. This study is based on 
my experience with a large number of 
patients who sought physical and emotional 
relief from an unsatisfactory rhinoplastic 
operation or from a secondary surgical 
deformity. 

I. The Upper or Bony Third of the Nose. 
In this categorjr the surgeon is usually con- 
cerned with the removal of a nasal hump. 


or the lowering of the profile line and the 
narrowing of the nasal bridge. 

The errors commonly committed which 



Fig. 5. Fig. 6. 

Fig. 5. Long humped nose 

Fig. 6. Normal proportion following correction. 

lead to poor results are as follows: (a) the 
removal of bony structure without a com- 
pensative reconstruction of the rest of the 
nose, resulting in a bird-beak effect (Fig. 

9) ; {b) cutting through the right and left 
side of the nasal hump at unequal levels, 
producing a flattening of one side or the 
other; (c) failure to cut the dorsal edge of 
the septum down to the same level as the 
lateral walls, producing a “razor edge” 
nasal dorsum instead of one with a normal 
width; (d) failure to narrow the nasal 
bridge, resulting in a flat dorsal plateau 
with retraction of the skin into the hiatus 
created by the removal of the hump (Fig. 

10) ; (e) failure to produce a complete frac- 
ture of the lateral walls, tending to widen 
the nasal bridge; (/) deviation of the bony 
septum, preventing a proper “in-fracture” 
of the affected side, resulting in a scoliosis; 
(a deviation of the bony septum must al- 
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ways be corrected prior to any attempted A nasal hump, or an excessive profile 
narrowing of the nasal bridge) (Fig. 1 1); (g) elevation, is rarely confined to the bony 
cutting through the frontal processes of the structure alone. The cartilages of the middle 



Fig. 7. Long nose with wide hanging tip. 

superior maxillae at an improper level, 
producing a step-like thickening at the 
base of the nose. 



Fig. 9. Bird beak effect due to 
incomplete operation. 


The surgeon who undertakes to perform 
rhinoplastic operations must realize from 
the foregoing axiomatic statements that an 
exacting technique is of prime importance 
and that any slight deviation therefrom or 
error of judgment regarding measurements, 
proportions, or position, will produce a 
disappointing result. 

2. The Middle Third oj the Nose. This 
consists of the lateral cartilages and the 
septum. 



Fig. 8. Normal appearance of tip following 
correction. 


third of the nose are usually an integral 
part of the nasal hump and these struc- 
tures must therefore be brought down to 
the newly created level of the bony part. 

Errors are: (a) failure to level the septum 
to the required profile line, leaving a car- 
tilaginous hump or a dorsal convexity 
(Figs. 12 and 13); (b) the lateral cartilages 
must be trimmed down to the newly 
leveled septum, because failure to carry out 
this step leaves an elevation on one or the 
other side of the midsection of the nose; (c) 
the lower portion of the lateral cartilages 
must be trimmed in order to reestablish a 
normal relationship between the lateral and 
alar cartilages, if this trimming is not 
carried out an excessive thickening of the 
nasal tip results, with an obliteration of 
the nasal vestibule. (Fig. 14.) It is impor- 
tant to bear these points in mind in order 
to avoid an unsightly secondary disfigure- 
ment after an otherwise properly performed 
nasal correction. 

The necessity for a secondary correction 
following a primary rhinoplasty is not 
always an indication that the original cor- 
rection was improperly performed, pro- 
vided no surgical disfigurement results. 

The conservative surgeon makes a suffi- 
cient allowance for the normal dropping of 
the nasal tip after the primary shortening. 
But the exact degree of dropping cannot 
always be anticipated, because the mus- 
cular action and tonus of the labial muscles 
vary in different individuals. (Fig. 15.) 

A secondary shortening of the nose is 
indicated in about 10 per cent of patients. 
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Other secondary corrections which may aid esthetic. The cartilages may be too large or 
in the final satisfactory result are, either disproportionate. Faulty technique or dis- 
an additional narrowing of the nasal tip regard of the anatomic functions of the 
or of the nostrils. cartilages will always result in a distinct 



Fig. 10. Failure to narrow nasal bridge. Fig. ii. Failure to correct septal deformity 

prior to plastic correction. 


3. The Lower Third of the Nose. It will 
be obvious from the foregoing that great 
caution is necessary in corrections involv- 
ing the lower third of the nose. It is in this 



Fig. 12. Fig. 13. 

Fig. 12. Failure to level cartilaginous hump 
to level of bony correction and insufficient 
shortening of nose. 

Fig. 13. Same patient following secondary 
operation. 

area that the largest number of surgical 
disfigurements occur. The cartilages com- 
prising the lower third of the nose have, 
aside from other functions, one definitely 


surgical disfigurement. We see more pa- 
tients with surgical disfigurements or muti- 
lations of the nasal tip, than with any other 
type of secondary rhinoplastic deformity. 



Fig. i4.Loverendoflateral Fig. 15. E^.cessive 
cartilages curled up and shortening of the 
producing a thick nasal nose, 
tip. 

The end result in the correction of these 
mutilations depends upon the degree of 
destruction of vital nasal tissues. When 
the disfigurement is slight a considerable 
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measure of improvement can be brought 
about, while the more flagrantly distorted 
noses are almost beyond repair. 



Fig 16 Pinched tip and failure to shorten 
hanging columella. 


I have described^ the most satisfactory 
techniques employed in corrections involv- 
ing the lower third of the nose to avoid the 
most common errors. 

(a) In shortening the nose, the watch- 
word should be conservatism. The nose 
should be shortened to an extent somewhat 



Fig. 18 Retracted columella, 
less than the length of the chin line. The 
usual amount of postoperative droop is 
about 2 mm. When it exceeds this, it is 
preferable to carry out a secondary short- 
ening, following which there is usually no 
P°®^°P^rative dropping of the nasal tip. 
n narrowing of the nasal tip 

s ou be carried out with the objective in 


mind that sufficient alar cartilage and 
mucosa must remain to afford proper sup- 
port for the overlying skin. The commonly 



Fig. 17. Shrinkage of tip due to complete 
removal of alar cartilages. 

observed pinched-tip effect will thus be 
avoided. The alar cartilages should never 
be removed completelj’’. (Figs. i6and 17.) 

(c) A rather common surgical disfigure- 
ment is a retracted columella. This effect 
is produced by the removal of the posterior 
surface of the columella while shortening 


: zz"rT’ ' .: — a 



Fic 79 Mutilation due to improperly performed 
Weir operation. 

the nose. (Fig. 18.) Such a deformity is not 
easily remedied because a supporting struc- 
ture has been lost. It seems to me that the 
error is made with the assumption that a 
“hanging septum” can be corrected by 
removing the posterior half, or more, of 
the columella. As a matter of fact the 
“hanging septum” is merely an excessive 
convexity of the anterior edges of the 
columellar cartilages. When this condition 
is present it calls for specific correction, 
the technique for which is described in my 
book,i as well as in Professor Joseph’s 
“Die Rhinoplastie.”^ 

One step in a general rhinoplastic cor- 
rection which requires careful consideration 
is the reduction of the size of the nostrils 
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by the excision of a triangular section, previous operation, was unnecessarily nar- 
anteriorly or posteriorly. During the opera- rowed, resulting in a typical adenoidal 
tion one may get the impression that the facies. Unless one is certain that this step 



Fig. 20. Mutilation of nasal tip due to im- Fig. 21. Same patient following a series of 
proper surgical technique. corrective operations. 



Fig. 22. Fig. 23. 

Fig. 22. Profile view of same patient in Figures 20 and 21. 
Fig. 23. Profile view following correction. 



Fig. 24. Mutilation of nasal tip due to im- 
proper surgical technique. Front view'. 


nostrils appear larger than before. This is 
frequently due to the novocaine infiltra- 
tion, and subsides after the solution is com- 
pletely absorbed. I have observed many 
instances where the base of the nose, in a 



Fig, 25. Same patient followng a series of cor- 
rective operations. 

is indicated it is best to defer it until all 
swelling has subsided. It will then rarely 
be found necessary to reduce the size of the 
nostrils. As a rule, the narrowing of the 
nasal tip, according to the technique 
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described in nay book, will diminish the 
size of the nostrils sufficiently to make the 
second operation unnecessary. 



Fig. 26. Same patient, as 
Figure 24, profile view pr 
to secondary correction. 



Fig. 27. Same patient 
profile view follow- 
ing secondary cor- 
rection. 


Another alar operation which is far too 
frequently performed is what is com- 



Fig. 28. Failure to approximate the columellar 
cartilages. 

rnonly called the Weir operation. It con- 
sists in the excision of a crescentic section 
of the alae at their attachments. This is 
indicated only in persons with true negroid 
nostrils. In all other instances which I have 


observed, this operation flattens the nostrils 
and obliterates the nasolabial fold. It con- 
stitutes a surgical deformity which, as far 
as I am aware, has not been successfully 
corrected by a secondary operation. (Fig. 
19.) 


CONCLUSIONS 

I ardently advocate conservative surgery 
even if the necessity for a slight secondary 
operation should arise and if the esthetic 
requirements of the patient demand it. It 
is obvious, however, that the primary 
operation must produce a decided improve- 
ment in the patient’s facial appearance. 

When the primary operation is unskill- 
fully performed and a definite surgical dis- 
figurement is produced, it may require a 
series of secondary operations, each more 
difficult and complicated than the original 
one before the patient can be restored to 
economic usefulness, or saved from a state 
of physical depression and a life of social 
ostracism. Unfortunately, some of these 
patients are so severely mutilated that 
thej'’ cannot return to their gainful occupa- 
tions, especially if a “presentable appear- 
ance” is requisite. Figures 20 to 29 are 
examples of severe surgical mutilations of 
the nasal tip and the results obtained after 
a series of corrective plastic operations. 



Fig. 29. Following corrective operation. 
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Albert F. R. Andresen, m.d., f.a.c.p. 

Professor of Clinical Medicine, Long Island College of Medicine 


BROOKLYN, NEW YORK 


E very surgeon of long experience can 
recall patients who seemed to require 
immediate operative interference be- 
cause of typical symptoms of an acute 
abdomen and who, when the abdomen was 
opened, showed onl}”^ an edema of the 
intestinal walls which seemed to subside 
during his manipulations, or an erythema 
for which no definite surgical treatment 
seemed to be indicated. Also, unfortu- 
nately, many patients have been explored 
to determine the reason for indefinite but 
troublesome symptoms, nothing very defi- 
nite was found and the abdomen closed, 
or a routine appendectomy performed. 
Many of these mistakes are made because 
in the preoperative study the possibility 
that the symptoms might be caused by an 
allergic reaction has been overlooked. It is 
important for the surgeon as well as the 
internist to become “allergy-conscious” so 
that embarrassing or even dangerous situa- 
tions of the type just described may be 
avoided. Laymen have long recognized the 
fact that certain otherwise nourishing foods 
would invariably produce bowel symptoms 
and have avoided them, or, as is so fre- 
quently the case in sensitization to milk, 
have used the particular food for cathartic 
purposes. In recent years much has been 
written about allergy, a special nomen- 
clature for describing its phenomena has 
been developed, and much experimental 
work has been carefully carried out, and 
yet it is a fact that many perfectly obvious 
cases are constantly being overlooked by 
the general practitioner and the specialist. 

The cause of allergy has not been deter- 
mined. Its hereditary transmission along 
Mendelian lines has been amply proved. 
We know that in some way the endocrine 
glands play a part in the tendency to 


allergy, experiments with extracts of ad- 
renals, the pituitary and the parathyroids 
having demonstrated that these glands 
and perhaps others influence allergic mani- 
festations. Autonomic imbalance has been 
described as an etiologic factor. We have 
seen, in some cases, a complete disappear- 
ance of allergic symptoms after patients 
have had a thorough eradication of all 
focal infections, have moved from one 
climate to another or have suffered from a 
febrile disease. The seasonal occurrence of 
symptoms, not only because of exposure 
to or ingestion of substances peculiar to 
certain seasons, but often apparently 
because of a change in bod}'^ metabolism, 
has been observed, and in some cases 
deficiency states, especially subvitaminosis, 
have seemed to play an important part 
in the condition. Trauma has also been 
considered an important factor in initiat- 
ing sensitivity. Just as the etiology of 
allergy is apparently so varied, even the 
nature of the actual substances producing 
the symptoms is still a subject for dis- 
agreement. It is now generallj^ considered 
that a specific protein is the cause, al- 
though some have in the past insisted that 
split proteins produced the phenomena. 
Recently histamine has been implicated. 
Drugs and chemicals have been known to 
produce manifestations exactly like those 
caused by protein sensitivity and even 
“physical allergy,” with reactions to light, 
heat, cold and electricity has been demon- 
strated. The problem of bacterial allergy 
is being studied and seems to involve some 
changes in our conception of infection and 
immunity. The fact that areas of skin or 
mucous membrane maj^ be sensitized to 
specific proteins by intracutaneous or 
intramucosal injections of serum of persons 


* From the Gastroenterological Service, Long Island College Hospital. 
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sensitized to those proteins is also an 
interesting observation. 

The reactions caused by allergy in 
the colon are directly observed by the 
surgeon at proctoscopy or operation and 
indirectly by the roentgenologist in the 
course of a gastrointestinal study. In 
1925,^ I suggested that the reactions could 
be shown to parallel the then better known 
changes in the respiratory tract, with 
mucosal and neuromuscular manifesta- 
tions. The mucosal reactions then described 
were hyperemia, hypersecretion, edema, 
often followed by local ischemia, necrosis, 
sloughing and ulceration, hemorrhage or 
perforation, and if chronic or repeated, by 
induration, fibrosis and adhesions. Sub-' 
mucosal hemorrhages, producing the pete- 
chial or purpuric areas often seen on 
proctoscopy, may break down and bleed. 
The neuromuscular reactions were de- 
scribed as consisting of motility disturb- 
ances, spasms and dilatations. In recent 
years Walzer, Gray and Harten and their 
co-workers'^’^ have demonstrated allergic 
reactions experimentally in the human 
rectum, and in the ileum and colon at the 
site of colostomies. In Rhesus monheji's 
they have produced reactions in the intes- 
tines, have removed specimens during the 
reactions and have demonstrated the 
microscopic findings. They passively sensi- 
tized areas of mucosa of rectum, ileum or 
colon simultaneously with an area of skin 
on the arm, by injecting into these sites 
small amounts of serum from a person 
sensitive to peanut protein. Then on 
feeding a peanut mixture by mouth, instill- 
ing it into the bowel or applying it locally, 
they observed the reactions. In the skin 
these consisted of the usual urticarial 
wheals. In the mucosa they usually con- 
sisted of excessive secretion and pallor, fol- 
lowed rapidly by a steadily increasing edema 
and marked hyperemia, the reaction still 
being present after two hours and then 
gradually subsiding. These local reactions 
began to appear in from five to eight 
minutes after the administration of the 
antigen, proving its rapid absorption in 


the unchanged state, even when given by 
mouth. Obviously it was not advisable to 
repeat the experiments at sufficiently close 
intervals to produce more severe or chronic 
changes, but these can be readily imagined. 
Microscopic changes observed in specimens 
of stomach and bowel of monkeys removed 
during an allergic reaction consisted of 
edema, more marked in the deeper layers, 
especiall}'^ the muscularis mucosae, and 
of round-cell infiltration (usually eosino- 
philes) and beginning interstitial changes. 
In 1937 Kaijser’’ resected a piece of human 
small intestine during an acute allergic 
reaction and demonstrated marked edema 
and eosinophilic infiltration. Appendices 
removed in acute appendicitis are often 
found to be infiltrated with eosinophiles. 

Mechanism. Experimental work con- 
firms what clinical observation has long 
led us to believe, that the reactions in the 
gastrointestinal tract are caused less fre- 
quently by direct contact of the food with 
the mucosa than by the irritation from 
absorbed unchanged protein reaching the 
organs through the blood stream. While 
absorption of unchanged protein from the 
upper part of the gastrointestinal tract 
has been shown to be very rapid and to 
occur independently of the amount and 
character of the gastric secretion, it has 
long been felt that gastric anacidity may 
enhance the speed of such absorption. The 
addition of solvents to the food, notably 
alcohol, may also cause more rapid absorp- 
tion and in some patients has been known 
to be necessary to the production of a 
reaction. 

Symptoms. Allergic reactions in the 
colon such as have just been described 
would, according to their severity, produce 
a variety of symptoms. The milder earlj^ 
reactions, with erythema and hypersecre- 
tion as a prominent factor and motilitj^ 
disturbance or spasm as a complication, 
would produce the symptom complex 
usually described as “mucous colitis” or 
the equally indefinite syndrome now called 
“irritable colon.” A more severe reaction 
could be called colon spasm or colitis, or 
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with more marked edema and thickening 
could produce a picture of acute intestinal 
obstruction or an acute inflammation or 
perforation. The most severe mucosal 
reactions, starting with edema and ery- 
thema followed by marked hj^peremia and 
infiltration, by herpetiform rashes in the 
mucosa, and subsequent sloughing and 
denudation of the mucosa, present the 
picture of so-called “idiopathic” ulcerative 
colitis. In the anal region, any of these 
changes, even those showing only mild 
hypersecretion and edema, are usuallj^ 
associated with more or less marked 
pruritus, and in my opinion most cases 
of this distressing condition can be traced 
to an allergic cause. Some of the very 
marked anal and rectal conditions in which 
infiltration, ulceration and bleeding are 
found, have been shown to be allergic in 
origin. Intermittent gross hemorrhages, 
due to purpuric areas in the rectum or 
sigmoid, may frequently be traced to a 
food sensitization, and in these cases the 
presence of skin purpura during the attacks 
may be a clue to their origin. 

Diagnosis. The diagnosis of allergy as 
a cause of colonic manifestations requires 
a careful study. It is only after a careful 
and complete gastrointestinal check-up 
has ruled out actual organic lesions or 
bacterial or parasitic invasions that we 
should be prepared to consider allergy as 
the sole or primary cause of the symptoms. 
Whereas in the past many patients have 
been incorrectly treated or uselessly oper- 
ated upon because allergy was not recog- 
nized, there is grave danger today that the 
clinician who jumps at a diagnosis of 
allerg}^ may be mistreating a patient with 
a definite infection such as a specific colitis 
or may be dangerously postponing oper- 
ation for a malignancy. Even though the 
diagnosis of allergy may be correct, a more 
serious lesion may be masked by the more 
spectacular allergic symptoms, so that the 
importance of a complete gastrointestinal 
survey, with detailed history, gastric analy- 
ses, stool examinations and gastrointestinal 
and colonic Roentgen studies cannot be 


overemphasized. The principal points in 
making the diagnosis follow: 

I. The history constitutes the most im- 
portant single diagnostic aid. Allergy may 
be suspected when any of the following 
facts in regard to the patient have been 
ascertained : 

(а) A family history of allerg}^ not 
necessarily of the same type as that found 
in the patient, but a story of asthma, haj^ 
fever, migraine, eczema, urticaria or any 
other periodically recurring illnesses in 
ancestors, brothers and sisters or even 
children. Allergy does not commonly pro- 
duce the same manifestations in the differ- 
ent members of a family, although the 
Mendelian law seems to be followed so far 
as occurrence of allergy in general is 
concerned. 

(б) A previous historj'^ of definite allergic 
sj'mptoms in the patient’s earlier life. The 
previous occurrence of “bilious attacks” 
(migraine) and periodic diarrheas, re- 
spiratory or skin manifestations, either 
previously unexplainable or definitely at- 
tributed to certain foods or inhalants 
may be taken as evidence of an allergic 
tendency. 

(c) The onset or cessation of symptoms 
at puberty or the menopause, during 
pregnancy or after some great emotional 
stress is also very suggestive. 

(d) The observation by the patient that 
the ingestion of certain foods is always 
followed by certain definite symptoms. 
Among the more common gastrointestinal 
symptoms thus described are the diarrheas 
following the drinking of milk (“milk acts 
as a cathartic”), heartburn or “repeating” 
after certain foods and the abdominal 
cramps usually occurring after eating 
certain mixtures like fruit salads, salad 
dressings or soups, one or more ingredients 
of which may be the causative factor. 

(e) The occurrence of symptoms on a 
certain day of the week in persons living 
in institutions or in persons whose eating 
habits are so systematic that certain foods 
are always taken on certain days of the 
week. Blue Alonday is often caused by 
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the fact that only on Sunday does the 
family eat chicken, and on Monday' the 
members of the family who are sensitive 
to chicken suffer from migraine or diarrhea. 

2. Physical examination ma^'’ be of little 
or no assistance in making the diagnosis. 
Where other than colonic manifestations 
are present, the nasal mucosa may show 
the changes found in hay fever or vaso- 
motor rhinitis, the eye may show hyper- 
emia and even corneal herpes, the chest 
may be emphysematous from asthmatic 
attacks, the skin may show one or more 
of the many lesions known to be allergic 
in origin. Abdominal examination may dis- 
close nothing of importance, may indicate 
some spasm of the colon or in the severe 
cases may show all the signs of an acute 
abdomen, simulating either an acute in- 
flammatory or perforative lesion or an 
intestinal obstruction. In some cases the 
very rapid and complete disappearance of 
the symptoms and signs in these acute 
cases after the administration of a dose of 
adrenalin or ephedrine intramuscularly or 
sublingually often will give dramatic evi- 
dence of the allergic natiire of the attack. 

3. Laboratory examinations are of in- 
direct value. Gastric anacidity may or may 
not be found. Excessive secretion of gastric 
mucus may be an indication of continued 
gastric irritation. Pylorospasm may cause 
temporary delay in gastric emptying. 
Stools may show excessive mucus in the 
milder cases, blood, mucus and even pus 
in the severe cases. Eosinophiles in the 
rectal discharges and marked eosinophilia 
shown in the blood count are ver}^ sugges- 
tive findings, especially when evidence of 
protozoal infestation can definitely be 
ruled out. 

4. Roentgen examination may be of con- 
siderable value in the diagnosis of colonic 
allergy. In the gastrointestinal series, if 
the barium meal contains some substance 
like chocolate or acacia, to which the 
patient’s gastrointestinal mucosa is sensi- 
pve, there will be noted mucosal pucker- 
ings or rugal coarsening in stomach and 
duodenum, and spasms and mass contrac- 


tions, rapid “writhing” peristalsis or actual 
reverse peristalsis in the duodenum. With 
the hypermotility the meal may reaeh the 
colon more rapidly than normall}'- and 
evidences of colonic hypertonicity and 
hypermotilitj'^ may be observed. In the 
opaque enema study, spasms and hyper- 
tonicity may be noticed and at times, 
where the enema contains offending sub- 
stances, the mucosal changes may be seen 
by fluoroscopy or films. The well-known 
findings in ulcerative colitis, consisting of 
“fuzzy” outline, hypertonicity, obliter- 
ation of haustra and later deformities and 
defects, are quite marked and may be 
shown gradually to disappear as the con- 
dition improves. 

5. The determination of the allergic factor 
causing the reactions is the most important 
part of the diagnosis. While at times 
history of occurrence of symptoms at the 
menstrual epoch will indicate a sensitivity 
to some hormonal factor produced at that 
period, their occurrence coincident with 
activity at some infective focus may sug- 
gest bacterial allergy or their occurrence 
after medication may indicate chemical or 
drug idiosyncras3% most cases of colonic 
allergy are probably due to sensitivity to 
specific food proteins. At times the recog- 
nition of the cause of the sjwptoms is 
comparativelj’’ easy, as in the case where 
the patient has previously known of the 
cathartic effect of milk and has continued 
to take daily small quantities, sufficient, 
however, to produce continuous bowel 
irritation. One self-evident principle in 
regard to the determination of the food is 
that where the symptoms are continuous 
and chronic, the food must be one taken 
daily or very frequently, whereas inter- 
mittent attacks must be due to foods 
taken on more rare occasions. Attacks 
lasting a single day must be due to a single 
ingestion of the food, attacks of two or 
three days’ duration to the eating of 
left-over or made-over dishes containing 
the food for a couple of days. Skin sensiti- 
zation tests are of some value in determin- 
ing the foods responsible for the reaction. 
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but it has been shown that foods giving 
skin reactions by the scratch, intradermic 
or patch methods, may not necessarily be 
concerned with any other than skin 
manifestations, and not always with these. 
In the determination of food allergies they 
have been practically abandoned. In the 
end the only real test is the keeping of 
careful records of repeated trials of a 
suspected food in order to be convinced 
of its effect. Various “elimination” and 
“addition” diets to aid in the determina- 
tion of the offending foods have been sug- 
gested, the former consisting of fairly full 
diets in which daily changes or eliminations 
are made until symptoms clear up, the 
latter starting with nothing but water, or 
possibly the old Duncan Bulkeley rice and 
water diet, producing a cessation or marked 
alleviation of symptoms, and adding foods 
one or two at a time until reactions occur. 
The latter is obviousl}'- not suitable in 
cases where the patient is much in need of 
immediate nourishment. In any test diet 
it is necessary to get a complete cessation 
or marked alleviation of the symptoms in 
order that the detailed record of the diet 
taken during and preceding the period of 
relief may be compared with the foods 
taken during exacerbations. In general it 
may be said that a food to which a person 
is sensitive will always produce symptoms, 
even when taken in small quantities, so 
that if no symptoms occur after even a 
single ingestion of a food, that particular 
food may be absolved of blame for previous 
or subsequent symptoms. A possible excep- 
tion to this rule might occur where sensi- 
tization to two or more single foods might 
be slight and the reaction hardly notice- 
able, but when these foods were taken at 
the same time a more severe reaction might 
occur. 

In an effort to simplify the dietetic 
study, we have been using, in the past 
couple of years, two test diets, which have 
been of considerable help. Test Diet 
Number i, containing foods usually taken 
dally by the average individual, is of 
value as a starting diet in cases in which 


symptoms do not occur daily or continu- 
ously, and consists of only five foods: 
milk, egg, wheat, potato and orange (or 
where orange is known to be an offending 
factor, some other fruit may be substituted 
for it). These foods can be used to make a 
fairly satisfactory though monotonous diet 
as follows: 

TEST DIET NO. I 

5 Foods: Milk, Egg, Wheat, Potato, Orange 
Breakfast: Milk, egg, wheat cereal and cream, wheat 
bread and butter, and orange. 

Lunch: Milk, egg or cheese, potato, bread and butter, 
dessert (orange-flavored custard or wheat pudding or 
whole orange). 

Supper: Same as lunch or breakfast. 

Between meals and at bedtime: milk with cream and 
glucose and wheat crackers. 

On such a diet, three possible things may 
occur: (i) the patient may show no 
improvement, indicating either that the 
offending food is contained in the diet or 
that diet has nothing to do with the 
symptoms; (2) the patient’s symptoms 
may be much exaggerated, indicating that 
one or more of the ingredients of the test 
diet are causing the symptoms; (3) there 
may be an alleviation of the symptoms 
and signs, or sometimes, in milder cases 
their dramatic cessation, indicating that 
the diet contains none of the foods causing 
the symptoms. If the third result is ob- 
tained, after a few days of this diet new 
foods are added one or two at a time, a 
record kept of the results and suspicious 
foods rechecked. If symptoms are the 
same or increased, one of two procedures 
is indicated, namely, the elimination of 
one of the five foods at a time until 
improvement is noted, later rechecking 
the foods suspected, or, perhaps what is 
even more advisable, the substitution of a 
test diet containing five foods, none of 
which have been present in the first diet. 
This diet we call Test Diet Number 2, and 
it consists of rice, rye, gelatin, one vege- 
table and one fruit. A sample diet of this 
kind would be as follows : 

TEST DIET NO. 2 

5 Foods: Rice, Rye, Gelatin, i Vegetable, i Fruit 
Breakfast: boiled rice, rye krisp, gelatin drink, rasp- 
berries. 
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Lunch: Peas, rice, rye krisp, gelatin drink, raspberries. 
Supper: Same as lunch or breakfast. 

Between meals and at bedtime; Gelatin drink and rye 
krisp. 

Note: The gelatin drink is made by 
adding a heaping teaspoonful of pure 
powdered gelatin to a fruit juice made of 
the fruit or berry used in the diet, sweet- 
ened and fortified with glucose. Butter 
does not contain sufficient milk protein 
to cause any reaction as a rule and is a 
valuable addition to this restricted diet. 
The procedure to be followed is the same 
as that described for the first test diet, and 
as a rule the offending food or foods can 
rapidly be ascertained. 

Treatment. Aside from appropriate en- 
docrine therapy, the eradication of all 
infective foci, local treatments which may 
seem indicated, or the use of sedatives and 
psychological treatments in patients who 
require it, the essential factor in the care 
of an allergic patient is to eliminate all 
offending foods from the diet. If the foods 
to be eliminated are those not ordinarily 
necessary to the enjoyment of a natural, 
well-balanced diet, this elimination is 
easily accomplished, and the patient can 
continue for the rest of his life, if neces- 
sary, without taking any of these foods. 
If, however, they are articles which occur 
in the normal dally diet, such as milk, egg 
and wheat, it is much more difficult to 
avoid foods containing them, and desensiti- 
zation to these foods may be attempted. To 
do this it is not necessary to start with 
hypodermatic injections of the pure pro- 
tein extracts of the food. Oral desensitiza- 
tion is entirely satisfactory. It is best to 
start with minute quantities each day, 
increasing the quantities gradually until 
symptoms reappear and finally arriving 
at a dosage beyond which the patient 
cannot go without getting symptoms, but 
usually large enough to permit of the 
taking of food mixtures containing small 
amounts of the food, as in the case of milk 
in cereal or coffee, egg in pudding or ice 
cream, or wheat in crackers or cake. In 
the case of milk, the initial dose in begin- 


ning desensitization should be one drop 
of whole milk, in the case of egg, one drop 
of a solution of a beaten egg in 8 ounces 
or more of water, in the case of wheat, a 
small pellet made of bread. In this con- 
nection it is well to remember that when 
desensitization has been attained, the 
patient must take the acquired dosage 
of the food every day, as omission of the 
food for even a few days will reestablish 
the sensitivity. This fact makes it undesir- 
able to desensitize any patient to a food 
which he would not care to eat each day 
or could not obtain at different seasons. 
Nonspecific desensitization by the use of 
peptone intravenously" or by" the employ"- 
ment of various forms of artificial pyrexia 
has been fairly" successful in some cases, but 
in recent y"ears has been rarely" employ"ed. 
The injection of increasing doses of his- 
tamine has also at times accomplished a 
nonspecific desensitization. 

In the treatment of an exacerbation of 
acute symptoms, such as an attack re- 
sembling an acute abdomen, or an acute 
intestinal obstruction, or in a very" severe 
case of ulcerative colitis, it may" be neces- 
sary to institute measures not ordinarily" 
required in the more chronic case. 

1. Frequently a hypodermatic injection 
of i c.c. or less of adrenalin chloride solu- 
tion, 1:1000, will give immediate and 
almost miraculous relief of symptoms, 
although at times it may" cause such dis- 
tressing symptoms of thyroid stimulation 
as to make its use undesirable. At times 
pituitrin will give the same relief, but 
it may unduly" stimulate peristalsis and 
thus, if a real acute abdomen were present, 
would do harm. Parathyroid hormone with 
calcium may also be of value. Histaminase 
has recently been used with dramatic 
effect in some cases, but is not constantly 
reliable. 

2. Removal of the offending factors as 
rapidly as possible would seem to be most 
desirable. In milder cases, a dose of castor 
oil or even a lavage or a cleansing enema 
may be used as a first step. However, as 
absorption of the allergen is probably the 
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most important cause of the reactions, it 
is usually noted that reactions cease when 
further absorption does not occur because 
all present in the meal has been absorbed 
and because unabsorbed portions have 
become dehydrated in the lower bowel and 
therefore are no longer capable of absorp- 
tion. I have seen patients develop secondary 
reactions when a saline cathartic was 
taken after subsidence of an attack, prob- 
ably because of the liquefaction and 
absorption of protein which had been 
previously dry and unabsorbable. This is 
probably why castor oil, with its detoxify- 
ing as well as cathartic effect, is most 
desirable in these cases. 

3. In order to keep up nutrition, restore 
normal gastrointestinal function, and avoid 
general dehydration, it is important to 
feed the patient early and frequently. A 
well-balanced diet should be administered 
as soon as the offending foods are known, 
careful choice of substitutes for these foods 
being imperative. Attention to adequate 
vitamin and mineral content is necessary. 

Prognosis. The prognosis in any case 
of allergy is not good for cure. We know 
that sensitivity to a given food may never 
disappear or may suddenly cease spon- 
taneously, only to be followed by sensitiv- 
ity to another, previously innocuous food. 
We know that during and after pregnancy 
or following fevers there may be temporary 
and even at times, prolonged relief from 
symptoms, and on the other hand that 
puberty, pregnancy or the menopause may 
be periods when allergic manifestations 
may first and only be observed. It is also 
well to bear in mind that chronic irritation, 
due to the constant eating of foods to 
which a patient is sensitized may possibly 
be a factor in the etiology of cancer, and 
further study along this line may indicate 
the importance of the recognition and 


treatment of allergy in the prevention of 
cancer. Already it is realized that the 
polyposis and fibrosis following ulcerative 
colitis form a soil in which carcinoma may 
develop. 

SUMMARY 

1. It is important that surgeons as well 
as general practitioners recognize the 
common allergic reactions in the colon. 

2. Mild allergic reactions cause mucous 
colitis, mild spasms and “irritable colon,” 
more severe mucosal reactions are the 
cause of ulcerative colitis. 

3. Very severe edema and spasm may 
produce sjnnptoms of acute intestinal ob- 
struction or an acute inflammation, hem- 
orrhage or perforation. 

4. Allergy should not be made the 
primary diagnosis in any case until all 
organic causes for the symptoms have been 
ruled out by complete gastrointestinal and 
general study. 

5. The primary treatment of allergy 
consists essentially of the elimination 
of the offending factors and of general 
hygienic care. 

6. Desensitization, specific or nonspe- 
cific, and the treatment of endocrine, 
neurologic and metabolic disturbances, and 
removal of focal infections are necessary. 

7. Allergy as a precursor of cancer 
deserves further study. 

REFERENCES 

1. Andresen, a. F. R. M. J. &■ Rec., Sept. 2, 1925. 

2. Gray, I. and Waiter, M. Am. J. Digest. Dis. d" 

Nutrition, 4: 707, 1938. 

3. Walzer, M., Gray, I. and Harten, M. Abstr. J. 

Allergy, 9: 394, 1938. 

4. Walzer, M., Gray, I., Straus, H. W. and Living- 

ston, S. J. Immunol., 34: 91, 1938. 

5. Kaijser, R. Arcb. J. klin. Cbir., 188; 36, 1937. 

6. Afendulis, T. C. and Gullzow, M. Ztsebr. J. d. 

Exper. Med., 104: 167, 1938. 
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T he writings of preceding and con- 
temporary ophthalmic surgeons pro- 
vide us with an immense reservoir of 
descriptive material and statistical fact 
which make a comparative study of the 
various surgical methods of cataract re- 
moval a task of huge proportions. Even the 
study of the development of a single tech- 
nique is a work of no inconsiderable magni- 
tude. And yet it is extremely important 
that the surgeon be kept fully and reliably 
informed regarding the different techniques 
available in order that he may evaluate in 
his own mind, and adapt to his own particu- 
lar skill and ability, that method which will 
be most successful in his own hands. It 
seems inconsistent with good reason to in- 
sist, as many do, that the inexperienced 
surgeon, or one who operates only occasion- 
ally, should learn to use an old and perhaps 
inefficient technique simply because it has 
the approval of others. 

There can be no doubt today of the 
superiority of intracapsular over extracap- 
sular methods. Clear media with no need 
for repeated needling operations; lower in- 
cidence of postoperative inflammatory re- 
actions; and avoidance of the depressing 
period of waiting for cataracts to ripen are 
all well recognized advantages of intracap- 
sular methods. 

That many general ideas regarding the 
Barraquer suction cataract operation^ have 
never been adequately understood and that 
others pertain to an earlier and now out- 
moded stage in the evolution of the tech- 
nique is not universally recognized. It is the 
earnest desire of the writer to call attention 


most difficult to explain because they are 
frequently obscured by criticism based 
upon a lack of understanding and by the 
devious purposes of commercial interests 
desiring to introduce new instruments and 
equipment. It should also be recognized 
that even after a surgical technique has 
reached a stage of practical perfection it 
continues to undergo many minor personal 
modifications so that aside from its basic 
features the operation eventually becomes 
quite individualized among the surgeons 
who use it. Perhaps no two surgeons em- 
ploying the suction technique do so in 
exactly the same way. It should be under- 
stood that this discussion pertains prima- 
rily to the technique as described below. 

The vacuum or suction method for cata- 
ract extraction is not among the older and 
more traditional procedures. However, it 
has been widely enough used bj'^ outstand- 
ing European and American surgeons so 
that reliable statistics on large series of 
cases can be compared with those from the 
older methods of intracapsular and extra- 
capsular extraction. The suction operation 
now stands as the first important and suc- 
cessful surgical cataract technique utilizing 
modern electrically driven precision instru- 
ments and embodying an original and radi- 
cal departure from all of the older ideas and 
previous concepts regarding the surgical 
removal of cataracts. 

Barraquer was first to describe the re- 
moval in toto of cataracts by the use of an 
electrically driven vacuum pump. The suc- 
tion idea first occurred to him while watch- 
ing a leech, which was stuck to the side of 
an aquarium, lift a srhall pebble with its 
caudal end. Barraquer devised the original 


to a need for revision of these concepts. 
Unfortunately simple facts are often the 
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vacuum equipment and instruments which 
made possible the practical application of 
the method. With a thorough realization of 
the remarkable possibilities of his empirical 
efforts, he attempted at once to explain all 
the workings of the technique by his own 
concepts of its mechanics, but many of his 
theories are not now universally accepted. 
This is especially true of his idea of the 
importance of a pulsating or interrupted 
vacuum. The mechanics of this Barraquer 
attempted to explain by analogy to a weight 
jerked from the end of a piece of string. Few 
today would consider any value in the use 
of a pulsating or intermittent vacuum. A 
continuous and smoothly applied vacuum 
is considered preferable. Castroviejo^ is em- 
phatic in his opinion that a pulsating 
vacuum is quite unnecessary. 

The vacuum may be controlled either by 
the tongue, by a foot valve or by the finger 
controlling an opening in the suction end 
piece. For over two years I employed the 
lingual vacuum control as devised by 
Nugent^ but later returned to the use of the 
foot valve which I consider more conven- 
ient and sanitary; and which permits better 
control of the amount of vacuum desired. 
The optimum amount of vacuum varies 
according to the case. It must be applied 
gradually in order to allow the capsule and 
lens substance to mould into the cup. The 
manner of application and degree of vac- 
uum are governed by individual judgment. 
In most cases a vacuum equivalent to 50 to 
55 cm. of mercury is sufficient to rupture 
the zonule, but occasionally from i to 10 
cm. more are required. Valves permit the 
application of the precise amount required. 
The valve is also a safety mechanism, for it 
permits the operator to release the vacuum 
instantly. Mechanical suction syringes do 
not allow for this variable control of the 
degree of vacuum nor for its immediate 
discontinuence. 

Anesthesia, mydriasis, akinesis, lid con- 
trol, retrobulbar injection and precaution 
against infection are accomplished in ac- 
cordance with individual preference. They 
have been widely and extensively discussed 


in the literature and there is no need for 
lengthy discussion here. 

For surface anesthesia the writer prefers 
a 34 of I per cent pontocaine solution be- 
cause of its stability and because it does not 
have the dehydrating effect upon the cor- 
neal epithelium that a comparably effective 
solution of cocaine has. 

For mydriasis Barraquer’s solution con- 
taining 2 per cent euphthalmine is alter- 
nated with instillations of i : 1000 adrenalin. 
Several instillations produce rapid and ade- 
quate mydriasis of short duration. If con- 
striction of the pupil is desired at the 
termination of the operative procedure, 
these mydriatics will not prevent the effec- 
tive use of eserine as does mydriasis with 
atropine. 

Before beginning the operation the lower 
lacrimal punctum is dilated and i to 2 c.c. 
of 1:3000 bichloride of mercury in petro- 
latum (White’s ointment) is injected di- 
rectly into the lacrymal sac. This has a 
twofold purpose: (i) it destroys any infec- 
tious organisms that may be lurking in the 
lacrimal passages; (2) it prevents the gas- 
tric upsets which frequently result from the 
toxic effects of excessive and rapid absorb- 
tion by the nasal and pharyngeal mucosa of 
many of the solutions which drain through 
the lacrimal passages from the conjunctival 
sac. 

Akinesis may be obtained either by the 
method of O’Brien'* or by that of Van 
Lint.® Lid anesthesia is not important but 
it adds to the patient’s comfort and may be 
easily attained by injecting a few c.c. of a 
solution of 2 per cent procaine with ad- 
renalin into the subcutaneous tissues of the 
lids. Retrobulbar injection of 1.5 c.c. of the 
same solution produces a deep anesthesia 
of the entire globe and temporarily reduces 
the intraocular tension. 

Lid control is most efficiently obtained 
by the method of Horner® which eliminates 
the work of an assistant. The sutures are 
placed in the lid at the beginning of the 
operation. A speculum is used only until the 
corneal section and iris incision have been 
made and the conjunctival sutures are 
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□laced The speculum is then removed be- complication to be avoided, especially vhen 
£ delilerlnlthe lens and thenceforth the 

lids are controlled by the sutures weighted postoperatively should 

be borne in mind at the time the decision 
regarding the type of iris incision is made. 
In general, I prefer a peripheral iridotomy 
by Elschnig’s" method, making a small slit 
near the iris root with a DeWecker scissors 
alone and avoiding the injury ^ the iris 
common when forceps are used. here the 
iris has good tone and the slit-lamp rewals 
no slits or other signs of atrophy, where 
there is no posterior synechia, and where 
the iris is not injured in making the cornea 
incision, a peripheral iridotomy is the ideal 
way in which to deal with the iris. In aged 
or one-eyed patients, in patients who can- 
not be kept quiet because of some bodily 
infirmity, or where posterior synechia or 
other evidence of former uveal inflamma- 
tion is present, where the pupil cannot be 
dilated, or in the presence of extensive 
uveal atrophy or chronic glaucoma, a nar- 
row total iridectomy is preferred. Posterior 
synechia does not preclude the possibility 
of intracapsular cataract extraction as is 
sometimes stated. In this series of 22 » 

1 need for a superior rectus suture. cases, total s the 

An external canthotomy b performed /f su 

leave the pupil round and intact at the 
completion of the operation. A preliminary 
iridectomy was done only for some one 
eyed patients or in the presence of an 
associated glaucoma or a high persis en 

arterial hypertension. 

To Barraquer the most important func- 
tion of the suction end piece or erisiphake 
was to rupture the zonule. He even referred 

The ends of this suture extend beyond tne to this 

eye so that by pulling them taut the wound and zonulotome. At q 

m'^ay be closed immediately after delivery of cated turning or 

the cataract. In this way, if any vitreous anterior chamber j , tt| j^ater he ex- 
tends to prolapse, its loss may be kept to a Without tumbling it 

"^“eal surgical and cosmetic result is and felt he had made 

attained with a round, active pupil and Lint,* Fishes j have de- 

with the cataractous lens entirely removed. Martin,^* LaGrange an crtinn in 

Incarceration of the iris in the wound is a scribed their methods o using 



with small hemostats. In this way, assist 
ants’ hands need not occupy any impor 
tant part of the operative field and there is 
no need for a superior rectus suture 

An external 
when necessary. 

The corneal section comprises slightly 
less than one-half the circumference of the 
cornea and includes a narrow conjunctival 
flap. A continuous or running conjunctival 
suture with attached atraumatic needles is 
placed in the conjunctival flap before the 
lens is delivered. The loops are drawn back 
into the canthi so that they do not interfere 
with the lens as it emerges from the wound. 
The ends of this suture extend beyond the 
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which the tumbling maneuver is given con- tient, to contraction of the orbicularis mus- 
siderable prominence. LaGrange, however, cles, or other undue pressure on the globe 
has recently emphasized the importance of by instruments or by the lids. The vitreous 



Fig. 2. Note change in axis of suction end piece 
as the entire lens is rotated around the axis, 
passing through anterior and posterior poles 
of crystalline lens. 

first rupturing the zonule by rotating the 
lens in the plane of its equator before tum- 
bling it. The version or tumbling maneuver 
is primarily intended to complete the rup- 
ture of the zonule. If this can be accom- 
plished by rotating the lens by a tortional 
movement, the need for tumbling is abol- 
ished and the cataract can be delivered 
directly by traction and slight counter- 
pressure without ever turning the end of 
the suction end piece out of view. In this 
way the forensic objection to the suction 
technique — that there exists an imminent 
danger of aspirating the vitreous should the 
lens become detached from the vacuum 
cup — is entirely obviated. 

The author’s method of direct extraction, 
without tumbling, by rupturing the zonule 
by rotating the lens in the plane of its equa- 
tor, and by keeping the open end of the 
suction end piece constantly in view is 
illustrated in Figures i to 4. It is particu- 
larly emphasized that the Incidence of vit- 
reous loss is reduced to a minimum, seldom 
attained with any other technique. 

In this series of 228 cases, in previous 
studles^^ and in an extensive experience 
with hundreds of other suction operations 
I have never observed the loss of a single 
drop of vitreous by aspiration into the suc- 
tion end piece. When vitreous loss occurs 
with this technique it is due to excessive 
counter-pressure, to movement by the pa- 



Fig. 3. With the zonule ruptured, the cataract is 
delivered by traction and slight counter-pressure. 


escapes into the conjunctival sac just as in 
anjf forceps operation and does not disap- 
pear into the suction apparatus. 

Considering the anatomy of the eye and 
the physical problem involved in the direct 
extraction of cataract by the utilization of a 
pneumatic forceps, it is not surprising that 
vitreous loss is neither an imminent danger 
nor an important complication. The crys- 
talline lens is suspended by the zonular 
fibers which extend from the anterior and 
posterior capsule of the lens in the region of 
the equator to the ciliary valleys and proc- 
esses of the ciliary body. These zonular 
fibers form an open network through which 
aqueous filters and also affords a direct 
open pathway between the retrolental space 
and the posterior chamber. The posterior 
chamber and the anterior chamber are di- 
rectly continuous through the pupil. In 
other words, after the corneal section has 
been done and the eyeball opened, at- 
mospheric pressure is' transmitted directly 
through the pupil and the interspaces be- 
tween the zonular fibers to the anterior 
condensation layer of the vitreous. There- 
fore when the vacuum cup is placed on the 
anterior capsule of the lens with the wound 
held open, the vacuum is not transmitted to 
the vitreous. Atmospheric pressure is not 
removed from the anterior vitreous surface 
nor from the posterior surface of the lens. 

Failure to comprehend these simple facts 
has led writers to describe the “pushing 
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out”^^ of the lens by the vitreous as a 
vacuum cup is applied to a part of the 
anterior lens surface. This is an entirelj”^ 



Fig. 4. The continuous con- 
junctival suture is pulled taut, 
closing the wound immediately 
after delivery of the cataract. 

false concept of the mechanism of the suc- 
tion technique. (See Figs. 1-4.) When the 
proper degree of vacuum has been applied, 
the lens can be lifted from the anterior 
vitreous surface exactly as with any other 
type of forceps but with much less danger 
of rupturing the capsule. In a recent paper*® 
Barraquer complains that much of the 
criticism directed toward the suction opera- 
tion has been based on incorrectly executed 
operations, diversified techniques, and a 
complete misunderstanding of the essential 
factors. He points out that one should be 
especially careful not to attribute to a 
technique disadvantages which should be 
charged to the surgeon. 

A peripheral iridotomy or an iridectomy 
makes an even more direct pathway for the 
application of atmospheric pressure onto 
the anterior vitreous surface. 

Clinical records of 228 consecutive cases 
recently operated on by the author by the 
technique described afford an interesting 
statistical study. The patients ranged in 
age from 19 to 94 years. In over 80 per cent 
of the cases the cataracts were in incipient 


stages. Inability or failure to deliver the 
cataract in toto occurred in ten cases, and 
cataracts were totally removed in slightly 
more than 95 per cent. These percentages 
are in close agreement with those recently 
reported by Arruga.*’ Vitreous loss oc- 
curred in only thirteen cases, or slightly less 
than 6 per cent. The amount varied from 
a few beads to a moderately large amount, 
but in no case did loss of vitreous prevent 
healing or recovery. Postoperative wound 
infection occurred in one case in the entire 
series. 

It should be generally understood that 
100 per cent corrected visual acuity is ob- 
tainable in every case operated by an intra- 
capsular technique without complications, 
providing that the parts of the visual ap- 
paratus other than the lens are normal. 
However, since in many cases ocular struc- 
tures other than the crystalline lens have 
undergone pathologic changes, normal vis- 
ual acuity is not to be expected always. 
Statistics regarding visual results are there- 
fore of little value unless accompanied by 
extensive and modifying pathologic de- 
scriptions. All that is necessary is that each 
patient be given an accurate appraisal of 
the condition of his eyes before operation 
and an estimate of how much visual im- 
provement may be expected. 

SUMMARY AND CONCLUSIONS 

In total extraction of cataract the suction 
operation is highly successful, permitting 
intracapsular extraction in over 95 per cent 
of the cases in which it is attempted. Vit- 
reous loss is not a common or serious 
complication. 

On the combined basis of complete re- 
moval of the cataract, minimal complica- 
tions, and best possible visual results, the 
conclusion is reached that the suction oper- 
ation stands out among the best surgical 
techniques for removal of cataracts. 
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POSTOPERATIVE PULMONARY COMPLICATIONS 

AN ANALYSIS OF ETIOLOGY, DIAGNOSIS, PROPHYLAXIS AND TREATMENT 
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T he subject of pulmonarjf complica- 
tions following surgical procedures 
has long been a source of worry to 
both surgeons and internists. The inci- 
dence is reported as high as 5 per cent in 
all operations, and 10 per cent in those 
limited to the abdomen. A University of 
Pennsylvania study^ shows a morbidity 
of 1.68 per cent and a mortality of 0.54 per 
cent, with 8.35 per cent of the operative 
mortality entirely attributable to the pul- 
monary lesion. 

ETIOLOGY 

No single factor is believed responsible, 
but certain factors related to the incidence 
and etiology should be stressed. 

I. Site of Operation. The highest inci- 
dence is found after abdominal surgery, 
especially in the upper abdomen. King^ 
found an Incidence of 14 per cent among 
3,000 abdominal cases (hernioplasty in- 
cluded), and only i per cent among 
4,000 operations elsewhere on the body, 
thyroidectomy comprising the major por- 
tion of this latter group. It is an axiom 
that the more closely the operative procedure 
approaches the diaphragm, the greater is 
the incidence oj postoperative pulmonary 
complication. This is explained by resultant 
immobilization of the abdominal muscles 
together with elevation of the diaphragm, 
often as much as 6 to 8 cm., with a corre- 
sponding reduction in vital capacity. A 
50 per cent reduction in vital capacity 
after lower abdominal operations and 85 
per cent reduction after gall-bladder op- 
erations were noted bj^ Churchill and 
McNeil.^ These changes reach their height 
twenty-four hours after operation, and re- 
turn gradually to the preoperative level 


over a period of one to three weeks, Davis'* 
observed that the preoperative chest roent- 
genogram in the expiratory position is 
almost identical with the postoperative 
roentgenogram in the inspiratory position. 

2. Sepsis in Operative Field. Upper ab- 
dominal sepsis undoubtedly adds to the 
restriction of diaphragmatic contraction. 
Ryan" stresses the importance of infection 
in the operative field in the production 
of postoperative pulmonary complications. 
The manner of spread may be by direct 
e.xtension, via lymphatic channels, or by 
embolic means. 

3. Preexisting Respiratory Injection. 
Acute infections are quickly recognized and 
unequivocally forbid all but emergency 
operations. Subacute and chronic infections 
are too often glossed over in the preopera- 
tive physical examination; they demand 
equal consideration. Acute respiratory in- 
fections are often acquired during the pre- 
operative period of study, possibl3^ due to 
unaccustomed changes in dress, bed cover- 
ings, and ventilation, or to transportation 
to and from surgery along drafty corridors. 

4. Anesthesia. Endless controversies 
have arisen as to the part inhalation anes- 
thesia plaj'^s as a causative factor. Irritative 
inhalation anesthetics, with resultant in- 
crease in bronchial secretions and forma- 
tion of mechanical plugs, are potent factors. 
But, according to Brock,® “It is not suffi- 
ciently appreciated that the incidence of a 
chest complication depends on a combina- 
tion of several circumstances and but rarely 
on one factor alone. To imagine that the 
simple replacement of inhalation anesthesia 
by local or spinal anesthesia for a patient 
known to be a bad risk will avoid such a 
complication shows a childlike faith born of 
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inexperience or insufficient observation. 
While it is desirable to avoid an irritant 
inhalant, it is even more important to take 
certain other precautions, and, unless these 
be taken, it is absurd to be disappointed 
with the results of the use of local or 
spinal anesthesia.” Brown and Debenham' 
report an incidence 4.29 times greater with 
spinal than with inhalation anesthesia. 

5. Bronchial Obstruction. Several factors 
combine to promote thoracic immobility 
and shallow breathing, with the subsequent 
formation of bronchial mucus plugs. Tra- 
cheobronchial secretions, increased by in- 
halation anesthesia or preexisting bronchial 
infection, accumulate dependently during 
a prolonged operation in the supine posi- 
tion. Muscle splinting following abdominal 
incisions and large dosages of opiates pro- 
mote such an accumulation. In many cases 
this accumulation is disposed of during re- 
covery as soon as the patient vomits or 
coughing is reestablished. In others a mucus 
plug is formed. Constricting bandages, 
often made tighter by gaseous distention, 
hinder expulsion of such a plug. Retention 
is also facilitated by immobility, whether 
due to senility, obesity, primary causal ill- 
ness, prolonged, exhaustive operation, lack 
of normal stamina, or to the condition of 
major invalidism often urged upon the pa- 
tient by his relatives and friends. 

Tracheobronchial secretions are raised 
largely by the “tussic squeeze” or “bechic 
blast.” This cough is a protective mecha- 
nism, stimulated by the accumulation of 
secretions which it attempts to raise. Pre- 
scription of cough sedatives to relieve such 
a cough cannot be too strongly condemned. 

It is doubtful whether atropine should be 
used, either pre- or postoperatively, as it 
undoubtedly hinders drainage by thicken- 
ing secretions. It is better to aspirate secre- 
tions as they arise. 

Band and HalP have shown by experi- 
ments on dogs that the three factors that 
tend to cause massive atelectasis are the 
presence of a plug of tenacious mucus in a 
bronchus, the abolition of the cough reflex 
(as after morphia), and limitation of respir- 


atory movements. Coryllos® analyzes vari- 
ous theories as to the etiology of pulmonary 
collapse, and concludes, “I consider bron- 
chial obstruction as the only determining 
cause of atelectasis.” 

6. Predisposing Factors. The highest 
incidence is during middle life. It is twice 
as high in men, possibly due to their 
greater reliance on abdominal respiration, 
increased exposure to the elements, and 
more rigid costal cartilages, A higher per- 
centage of upper abdominal surgical lesions, 
with concomitant postoperative splinting 
of the diaphragm, raises the incidence in 
males. The seasons of prevalent upper re- 
spiratory infections have also the highest 
incidence of pulmonary complications. 

CLASSIFICATION 

Postoperative pulmonary complications 
may be classified according to their time of 
onset. 

1. First to Fijth Day. Atelectasis, of the 
obstructive type, due invariably to a 
plugged bronchus; rarely occurs after the 
fifth day, 

2. Fifth to Eighth Day. Unclassified 
group, in which pneumonia apparently 
falls; preceded by atelectasis. 

3. Subsequent to Eighth Day. Embolic 
complications and lung abscess, of which 
atelectasis is the precursor. 

Such a scheme is not meant to include 
every case, but its adoption facilitates early 
and often life-saving therapy. 

I. Atelectasis. This is a frequently met 
complication which arises within a few 
hours to five days after operation, usually 
occurring in a quiet patient suffering in- 
tensely from pain. Many varieties of atelec- 
tasis are recognized, varying from massive 
or lobar collapse, with clear-cut physical 
signs, to a patchy or lobular, scattered 
atelectasis with signs and symptoms often’ 
erroneously labeled as bronchitis or bron- 
chopneumonia, However, lobular atelec- 
tasis is often the forerunner of these com- 
plications. The condition is frequentlv 
bilateral. 

The onset is almost always abrupt, with 
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rapid and shallow respirations; occasionally 
there is pain and distress. The temperature 
is elevated, and the pulse rises to 120 to 
160. As the symptoms progress, c)^anosis 
rapidly intervenes, and dyspnea, fatigue, 
apprehension, sweating, postural inclina- 
tion towards the affected side, and a sense 
of oppression or retrosternal discomfort are 
noted. A typical fruity cough, from “gar- 
gling” of retained, thick, mucopurulent 
material in the trachea and large bronchi, is 
quite characteristic. 

Most of the complications occur on the 
same side as the operation. This is probabljf 
not because of the operative site, but occurs 
as a result of the lesser angle of the right 
stem bronchus with the trachea, so that the 
tracheal secretions gravitate into the right 
lung, analogous to foreign bodies. 

The diagnostic physical signs are, dis- 
placement of the heart to the affected side, 
lagging or decreased expansion with an 
impaired to dull percussion note, and breath 
sounds which are strikingly variable, 
depending on expectoration of mucus 
plugs; loud bronchial breathing may appear 
in a previously silent area after expectora- 
tion of thick sputum. 

Roentgenograms in the diagnosis of 
atelectasis are unquestionably of great 
value, but they are not always typical, and 
usually are interpreted as pneumonia. The 
elevation of the diaphragm and narrowing 
of the interspaces on the affected side, to- 
gether with displaced organs, are the most 
striking diagnostic features of the roent- 
genogram. These findings are absent in 
partial atelectasis, and it is almost impossi- 
ble to differentiate these cases from pneu- 
monia by x-ray or physical examination. 
The author believes they should be diag- 
nosed and treated as atelectasis if they occur 
within the first five days after operation. 

The sputum is typically thick, viscid, 
mucopurulent, tenacious, and not blood- 
stained, in contrast to the rusty sputum of 
a true pneumonia or the blood-tinged spu- 
tum of a pulmonary infarct. 

A postoperative pulmonary complication 
having its onset within five days of opera- 
tion should be considered atelectasis until 


otherwise excluded. Pneumonia is believed 
to be a further stage of the same atelectatic 
process. Lung abscess follows the pneu- 
monitis which was superimposed upon the 
atelectasis. Pol Cor3dlos“ considers atelec- 
tasis an initial, integral part of postopera- 
tive pneumonia; he believes the latter to be 
identical with pneumococcic atelectasis. 
Bronchial obstruction, according to the 
same author, is the starting point of post- 
operative bronchitis, lobar or lobular pneu- 
monitis, and probably of abscess and 
gangrene. The particular condition arising 
depends upon the virulence of the infecting 
agent. 

An early diagnosis is therefore essential 
so that treatment maj’- not be delaj'ed. The 
longer the interval between onset of symp- 
toms and the beginning of treatment, the 
more danger is there of pulmonar^"^ abscess. 
The prognosis of properly treated cases is 
good, recovery occurring in some cases as 
a result of one treatment (therapeutic 
bronchoscopy). 

2. Pneumonia. True lobar pneumonia 
is a rare sequel to operation. Postoperative 
bronchopneumonia is more frequent and is 
almost alwaj'S a ver}'" serious condition, 
occurring as it does in a type of patient 
most unfitted to withstand a heavy infec- 
tion. In the past it has been commonly 
diagnosed in error when only atelectasis 
was present; it actually represents an ad- 
vanced stage of atelectasis. Prophjdaxis, 
therefore, must be energetically directed 
towards the initial atelectatic process. Once 
postoperative bronchopneumonia has de- 
veloped, the clinical picture resembles the 
medical entity. 

3. Lung Abscess. Lung abscess is always 
a late complication, often delaj^ed as long 
as two weeks after operation. The atelecta- 
tic processes progress into a pneumonitis 
and then form an abscess cavity. The diag- 
nosis is based on a rapid progression of 
atelectatic symptoms, the onset of cough 
with sputum, gradually becoming more 
severe, and the sudden expectoration of 
large amounts of very foul sputum (due to 
the rupture of the abscess into a bronchus). 
The prognosis varies directly with the time 
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of institution of therapy and the time of 
onset of the disease. 

4. Embolism and Infarction. This oc- 
curs in most cases after the eighth post- 
operative day, after physical exertion, in a 
patient without pain, as contrasted to the 
early onset of atelectasis in a quiet patient 
with pain. There is usually no collapse 
except with a massive embolus. Recogni- 
tion is based on sudden pleuritic pain below 
the scapula, slight elevation of tempera- 
ture, and tachypnea, with development two 
to three days later of friction rub in 50 per 
cent of cases,® dullness, and either a non- 
productive cough or blood-tinged, frothy 
sputum. 

5. Bronchitis. Bronchitis occurs in 
about 3 per cent of cases, as a simple pro- 
ductive cough with fever and no abnormal 
signs in the chest beyond a few rMes. Res- 
olution follows in a short time with no 
evidence of severe or permanent damage. 
The danger lies in the application of this 
simple diagnosis to more serious conditions, 
which it may precede. 

PROPHYLAXIS 

Postoperative pulmonary complications 
may largely be prevented if certain meas- 
ures suggested by their etiology are utilized 
in the care of the patient. 

1. Preoperative Care of the Respiratory 
Tract. Only the most urgent operations 
should be done in the presence of an acute 
upper respiratory infection. Chronic dis- 
ease, such as tonsillar and dental sepsis, 
should be eliminated before all elective 
surgery; pulmonary abscess is not infre- 
quently the result of infected teeth. Im- 
patience of patients and relatives should 
not prevent postponement of such cases. 
Patients should be seen on the morning of 
operation, and examined for recently ac- 
quired colds or changes in temperature. 

2. The Operation. An incision as atrau- 
matic as possible, causing the least after- 
pain, and the least splinting of the upper 
abdomen and diaphragm, will prevent in 
part postoperative hypoventilation and its 
sequelae. Careful handling of tissues will re- 
sult in less shock, with its concomitant im- 


mobility and lowering of resistance. Jones 
and McClure^® advocate a transverse inci- 
sion for upper abdominal operations, re- 
porting only five cases of embolism with 
two deaths and no cases of atelectasis or 
pneumonia in 125 surgical cases in which 
this incision was employed. 

Extremely tight upper abdominal dress- 
ings are to be avoided, and, unless there 
is a definite indication, upper abdominal 
binders are not to be used. Adhesive strips 
placed in “X” fashion in epigastric dress- 
ings should prevent constriction of the 
lower ribs. 

3. Anesthesia. An irritant inhalation 
anesthetic is to be avoided whenever possi- 
ble, and if one is given, the anesthesia 
should be smoothly and skillfully main- 
tained. The reduction of the anesthetic 
period to the shortest possible time is of 
definite prophylactic value. Every patient 
who presents himself must be individualized 
and the anesthetic selected that is safest 
from every standpoint. 

Pol Coryllos” has suggested the use 
of intratracheal insufflation anesthesia 
with bronchial suction, thereby preserving 
respiratory potency and pulmonary venti- 
lation, and facilitating elimination of bron- 
chial contents before, during, and after 
operation. Such anesthesia is becoming 
more popular as skill in administering it is 
more widely acquired. 

4. Morphia and Atropine. Opiates 
should be used postoperatively to lessen 
sensibility to pain, but in doses small 
enough not to inhibit respiration or the 
cough reflex; this will allow bronchial drain- 
age by cough without fear of wound pain. 
Pantopon may be substituted for morphia 
because it has a noticeably decreased 
tendency to thicken bronchial secretions 
and thereby causes less interference with 
their drainage. Belladonna or atropine 
given postoperatively first suppresses se- 
cretion, but then renders it more viscid and 
hinders expulsion.® 

_ 5. Position and General Care. The pa- 
tient^ should be elevated to semi-Fowler 
position immediately after he reacts from 
the anesthetic; if he has received spinal 
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anesthesia, the foot of his bed should be 
elevated 6 inches for two hours, then placed 
flat for two hours, and then low Fowler’s 
position. The benefits are derived from less 
hypostatic congestion and more complete 
lung e-vpansion. 

Coughing, to rid the tracheobronchial 
tree of sputum, should be encouraged by 
abdominal support and judicious use of 
narcotics. Supervised deep breathing exer- 
cises, performed with slow inspiration (less 
pain) and rapid expiration (to raise mucus 
to cough level), should be conducted at 
frequent intervals as soon as consciousness 
is regained. The patient should be turned 
from side to side after abdominal operation, 
at intervals of one-half to two hours (vary- 
ing with quantity of bronchial secretion), 
when operative conditions safely permit it. 
Bronchial drainage should be insured for 
at least forty-eight hours postoperatively, 
when the lung defenses are impaired. 

6, Carbon Dioxide Inhalations. Eliason 
and McLaughlin, ^Lahey,*^ and MacKenzie" 
endorse the routine use of carbon dioxide 
inhalations, noting a decreased incidence of 
pulmonary complications in patients re- 
ceiving the benefit of its use. However, 
King^ and Ryan® report no appreciable 
differences in two large controlled series. 
The hyperventilation, maintenance of the 
inspiratory position, and violent tracheo- 
bronchial movements resulting from the 
use of carbon dioxide inhalations open 
atelectatic areas and aid the expulsion of 
obstructive secretions retained from hypo- 
ventilation. Carlson^® believes this effect to 
be too temporary to be of value, as he found 
shallow abdominal respirations resumed 
within two to five minutes after discon- 
tinuance of the inhalations. Coryllos® claims 
that carbon dioxide inhalations decrease 
the hydrogen ion concentration of the exu- 
date and thereby inhibit the growth of 
pneumococci, and also favor proteolysis of 
fibrin in the exudate, rendering it more 
expectorable. 

As there are no untoward effects except 
diuresis and increased acidity of the urine, 
the inhalations should be given after all 


abdominal surgery, in a 10 to 25 per cent 
mixture with oxygen, for three minute 
periods at intervals of fifteen to thirty 
minutes; they should be begun immediate!}' 
after operation and continued for four to 
six hours, or longer if deemed necessar}'. 
Hyperventilation at the conclusion of the 
operation should be a routine part of the 
anesthesia. However, “To expect to solve 
our problem by directing a nurse to hold a 
funnel over a patient’s face at regular inter- 
vals is to put a very low value on the 
difficulties before us.’’® 

7. Drugs for Prevention of Embolism. 
Various drugs have been advocated, princi- 
pally by European investigators, for pro- 
phylactic use in reducing the incidence of 
postoperative embolism and infarction. 
The merits of these drugs — calcium glu- 
conate, eupaverine, ephedrine, synephrin, 
and others — have not been substantiated, 
and they are seldom recommended. Peri- 
pheral thrombectomy has been successfully 
employed on some occasions as prophylaxis 
against embolism. 

Patients with low basal metabolic rates 
may be given thyroid extract pre- and post- 
operatively, to raise metabolism and in- 
crease the rate of circulation. Where the 
basal metabolic rate is low, the results have 
been favorable. 

Eupaverine and papaverine are fre- 
quently used in treatment of cases of 
embolism which do not have a sudden 
termination. 

Thus, no one factor is responsible for 
postoperative pulmonary complications, 
and, unless steps are taken to control 
every factor, no marked success is likel}' to 
be attained in their prevention. 

TREATMENT 

If proper pre- and postoperative care is 
used, atelectasis will seldom occur, and 
pneumonia and lung abscess will thereby 
be prevented. 

I. Atelectasis. Once atelectasis is estab- 
lished, treatme'nt should be directed to 
overcome bronchial occlusion and insure 
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free drainage of the bronchial tract. Adjust- 
ment of tight dressings, changes in posture, 
deep breathing, active efforts at coughing, 
and 10 to 25 per cent carbon dioxide inhala- 
tions are of inestimable value. Postural 
drainage, performed by having the patient 
breathe deeply and cough while lying in the 
lateral position with the involved side 
uppermost, will often expel much obstruc- 
tive mucus. The patient should lie in bed 
on the non-involved side, to facilitate drain- 
age and expansion of the atelectatic areas. 
If these routine procedures do not result in 
either preventing or relieving the atelecta- 
sis, further treatment is imperative. Bron- 
choscopy is indicated where the patient 
cannot expectorate or is growing worse.^ ® 
The fact that a patient is practically mori- 
bund does not contraindicate a broncho- 
scopy. A carefully planned bronchoscopy 
can easily be done in any hospital, at which 
time the pulmonary secretions are aspi- 
rated, and inspissated plugs of mucus, if 
present, can be removed. 

The routine administration of oxygen to 
a patient with a postoperative pulmonary 
complication, especially one with a plugged 
bronchus, cannot be too strongly con- 
demned, Remember, the plug must be re- 
moved before oxygen can reach the alveoli. 

2. Pneumonia. Postoperative pneu- 
monia should never develop if proper and 
immediate treatment of the preceding atel- 
ectasis is instituted. Once it has developed, 
it demands the same treatment as any 
other pneumonia. 

3. Lung Abscess. Lung abscess follow- 
ing an abdominal operation is primarily an 
atelectasis. Suppuration develops slowly, 
and may be prevented bj’’ bronchoscopic 
aspiration during the period of atelectasis. 
Of Davis’"* fifteen cases of postoperative 
atelectasis which did not respond to the 
ordinary palliative procedures and had 
prompt bronchoscopic aspiration of the 
secretions, not one developed an abscess. 
Chevalier Jackson*^ has reported similar re- 
sults. Early bronchoscopic aspiration with 
direct medication cleared up several of 
Negus’*® cases of lung abscess. 


Atelectasis is not the initial pathologic 
state in abscesses following operations 
about the upper air passages. In these cases, 
there is a fulminating onset and rapid ab- 
scess cavity formation as the initial lesion. 

4. Embolism and Infarction. Embolec- 
tomy has been successfull}’^ performed in 
opportune cases, but a rapidly fatal course 
forestalls therapy in many instances. Eu- 
paverine and papaverine are of distinct aid 
in favorable cases. 

5. Bronchitis. The therap}'^ of uncom- 
plicated cases is purely medical, as for any 
other bronchitis. Bronchopneumonia must 
be guarded against, and appropriately 
treated when it arises. 

The following two case histories are 
.presented in illustration of the above 
principles.* 

Case i. D. iMcG., 21 year old white Ameri- 
can youth, in previous good health, was ad- 
mitted to Emergency Hospital, Washington, 
D. C., on the evening of January 8, 1938 with a 
two day history of abdominal pain. Under a 
smoothly administered avertin-ethjdene anes- 
thesia, a McBurney incision revealed a ruptured 
appendix with localized peritonitis; appendec- 
tomy and peritoneal drainage were performed, 
and the patient returned to his room in favor- 
able condition. Progress was satisfactory until 
the early morning of January ii, when, with 
dramatic suddenness, the patient was aroused 
from his comfortable state by a sudden fit of 
painful coughing and labored breathing. Cyano- 
sis rapidly became prominent and his pulse 
could not be obtained by the nurse. Cardio- 
respiratory stimulants were administered and 
the patient was placed in an oxygen tent, with a 
prompt general improvement of his condition. 
The immediate temperature of io6°f. (rectal) 
and pulse of 154 soon fell to 10 1 degrees and 
130, respectively, and remained there. Respira- 
tions varied from 36 to 44 per minute. Morphia, 
parenteral fluids, and an oxygen tent, required 
without intermission, sustained the patient for 
the next two daj’^s. Portable -v-ray and repeated 
physical examination at this time led to a 
diagnosis of massive pneumonic processes, in- 
volving the entire right lung and one-third of 

*Froin the private practice of Dr. Edgar Davis, 
Washington, D. C, whose constant help and advice 
madcithis study possible. 
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the left lung, attributed with question to an 
aspiration process. 

Increasing cj^anosis, a rising temperature, 
pulse, and respiratory rate, and progressive 
irrationality necessitated a therapeutic bron- 
choscopy on the evening of the 13th, and 65 c.c. 
of thick, tenacious, mucopurulent secretions 
was aspirated from the larynx and both stem 
bronchi. The inflamed mucosa was shrunken 
with cocaine-adrenalin solution, leaving both 
stem bronchi perfectly clear. Upon removal of 
the bronchoscope the patient volunteered that 
he felt tremendously improved and that he 
could breathe much easier. The oxygen tent 
was discontinued and was never required there- 
after. The patient’s color improved and re- 
mained good throughout the rest of his hospital 
stay. Roentgen examination thirty-six hours 
later revealed an absence of all consolidation 
and only a slight residual infiltration. The tern-' 
perature dramaticallj^ fell to normal by the 
next morning and remained normal. Pulse and 
respiration gradually declined to a normal level 
over a period of four days. Convalescence was 
rapid and uneventful, and the patient was dis- 
charged in ambulatory status on Januarj'- 22, 
eight days after bronchoscopy, and fourteen 
days after admission. Convalescence continued 
uninterrupted while at home. 

Comment. Evidently this patient was 
suffering from a postoperative, bilateral, 
partial atelectasis, due to plugged bronchi. 
The onset was early and followed a septic 
abdominal operation with inadequate emer- 
gency preparation. Roentgenograms were 
misinterpreted and proper treatment was 
delayed sixty hours. The therapeutic value 
of bronchoscopic aspiration was dramati- 
cally illustrated. 

Case ii. A. M., 45 year old Italian chef, 
male, in previous good health, was admitted to 
Garfield Hospital, Washington, D. C., on No- 
vember 20, 1939 with the complaint of a small, 
incomplete, left inguinal hernia, the result of 
straining three months before. Physical ex- 
amination and urinalysis were unremarkable. 
The next morning a hernioplasty was performed 
without difficulty under a smoothly adminis- 
tered ethylene anesthesia. The patient reacted 
favorably and voided, but began to cough 
lightly. The cough became progressively worse. 


with no expectoration, and he complained of 
growing chest pain. Twenty-four hours after 
operation he had marked respiratory distress 
with a chill; he became extreme^ apprehensive 
and felt as if he was “suffocating.” 

On examination, his temperature was io 3 °f., 
pulse 140, and respirations 34 per minute. 
There was some cyanosis of the face and lips, 
inspiratory dilatation of the alae nasi, and a 
productive cough. Chest examination revealed 
the trachea in the midline, no cardiac shift, 
dullness over the posterior right lung from the 
scapular spine to the base, with bronchovesicu- 
lar breath sounds, many subcrepitant rales, and 
absence of whispering pectoriloquy and bron- 
chophony. A blood count showed 1 1,400 leuco- 
cjq;es with 74 per cent polymorphonuclears and 
5 per cent band forms, 19 per cent lymphocj'tes, 
and 2 per cent mononuclears. The sputum 
contained no type specific pneumococcus, and 
was thick, tenacious, and blood-tinged. 

A diagnosis of postoperative partial atelecta- 
sis was made clinically, but a portable chest 
roentgenogram w'as reported as a pneumonic 
process in the lower right lung, despite some 
narrowing of the ribs and a slight shift of the 
heart towards the affected side. 

The patient was placed on his left side, given 
no opiates or cough sedatives, and encouraged 
by his nurse to cough. When this failed to 
produce bronchial drainage after eight hours, 
and his condition grew steadily worse, he was 
bronchoscoped and several thick mucus plugs 
removed from the right stem bronchi. Imme- 
diately afterwards he coughed up several ounces 
of thick, blood-tinged sputum, and showed 
immediate improvement. Expectoration con- 
tinued freely; respirations became easier, and 
his temperature, pulse, and respirations rapidly 
fell overnight to 99 degrees, 1 10, and 30 respec- 
tively. Twelve hours after bronchoscopy the 
chest signs had almost totally disappeared, but 
he continued to expectorate thick sputum in 
small amounts for the next forty-eight hours. 
During this time he received no cough sedatives 
or opiates, and was encouraged to cough in 
accordance with a written order. His tempera- 
ture, pulse, and respirations continued to be 
normal, and symptomatically he complained 
only of a mild headache. The remainder of his 
hospital course was uneventful. 

Comment. This is another case of atelec- 
tasis due to bronchial obstruction, this time 
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in an aseptic, uncomplicated case. The 
diagnosis was promptly made by an aware 
clinician, despite misinterpreted roentgeno- 
grams. Early bronchoscopic aspiration 
removed obstructing mucus plugs and 
facilitated bronchial drainage by other 
measures, resulting in a quick resolution 
of the atelectatic condition. 

SUMMARY 

Because of prevalent misconceptions re- 
garding postoperative pulmonary compli- 
cations, an effort has been made to stress 
those salient factors in their etiology and 
diagnosis which will lead to more effective 
prophylaxis and treatment. It is the au- 
thor’s opinion that atelectasis is the primary 
pathologic process, and that pneumonia 
and lung abscess represent advanced stages 
of the initial atelectasis. Therefore, the time 
of onset is of major importance in diagnosis. 
Bronchial obstruction is the sole determin- 
ing cause of postoperative atelectasis. The 
quantity and character of the tracheobron- 
chial secretions, and the forces available for 
expulsion of these secretions, are the factors 
concerned in the formation of bronchial 
plugs. Any agent causing an unfavorable 
change in either factor may precipitate 
bronchial occlusion. Most often it is the 
result of an increased amount of thickened 
secretions with lessened ability to expel 
them. If infection is superimposed upon the 
atelectasis, pneumonitis results. Abscess 
formation follows if the organism is suffi- 
ciently virulent and proper treatment is 
delayed. 

The following factors, involving the tra- 
choebronchial secretions, powers of ex- 
pulsion of the secretions, and pulmonary 
infection, have been discussed and evalu- 
ated : operative site, operative sepsis, acute 
and chronic preexisting respiratory infec- 
tion, dental sepsis, anesthesia, incisional 
trauma with resultant muscle-splinting, 
constricting dressings, with diaphragmatic 
limitation, immobility, use of morphia, 
atropine, and cough sedatives, and the pre- 
disposing factors of age, sex, and season. 


The time of onset has been stressed in 
diagnosis. Complications appearing in the 
first five postoperative days are usually 
atelectasis. Pneumonia seldom occurs prior 
to the fifth day and most often makes its 
appearance between the fifth and eighth 
days. Embolic complications and lung ab- 
scesses are usually met after the eighth day. 
This differentiation is important in the 
diagnosis of atelectasis from bronchopneu- 
monia, as the clinical picture and even the 
roentgenogram are often deceptive. 

Prophylaxis must be directed towards 
the prevention of bronchial obstruction and 
pulmonary infection. Each of the several 
etiologic factors must be given serious con- 
sideration as to its potentiality. The follow- 
ing prophjdactic measures have been 
recommended ; preoperative care of the re- 
spiratory tract, including the prevention of 
“colds” after admission; incision and oper- 
ation as atraumatic as possible; avoidance 
of tight upper abdominal dressings ; an indi- 
vidualized anesthetic; judicious use of opi- 
ates with preservation of the cough reflex 
and elimination of pre- and postoperative 
atropine; semi-Fowler position, supervised 
deep breathing exercises, and frequent turn- 
ing after consciousness is regained; encour- 
agement to remove bronchial secretions by 
cough; carbon dioxide inhalations routinely 
after abdominal operations; and thyroid 
extract where the basal metabolic rate 
is definitely below normal, to prevent 
embolism. 

Only the treatment of atelectasis is pre- 
sented, lor if this condition is treated 
promptly and efficiently pneumonia and 
lung abscess will not occur. Mention is 
made of therapy of embolism. Treatment 
of atelectasis means removal of the obstruc- 
tion. Measures used in prophylaxis are also 
utilized in treatment. In addition, postural 
drainage, with the aid of cough while in the 
most favorable position for drainage, is 
recommended. Bronchoscopic aspiration is 
strongly recommended when the more con- 
servative methods of drainage fail. Two 
illustrative cases are presented. 



302 American Journal of Surgery Gorclon — Puliiionary Complications 


Novcmbcr, 1940 


CONCLUSIONS 

1. No one factor is believed responsible 
for postoperative pulmonary complications. 
Bronchial obstruction due to a mucus plug 
and respiratory infection are the most 
potent factors. 

2. Atelectasis, due invariably to a bron- 
chus plugged with mucus, is the basis of 
most of these complications. Pneumonia 
and lung abscess represent advanced stages 
of a primary atelectatic process. 

3. Diagnosis in most cases is difhcult; 
roentgenograms are often misinterpreted, 
and clinical findings are variable. Errone- 
ous diagnosis of pneumonia where only 
atelectasis exists is frequent. The time of 
onset is a major consideration in the differ- 
ential diagnosis. 

4. Bronchial drainage, by cough, pos- 
ture, or bronchoscopy, is essential if atelec- 
tasis and its more serious sequelae are to be 
prevented. 

5. Bronchoscopy is a safe procedure in 
well-trained hands. Its early use when indi- 
cated will prevent formation of most lung 
abscesses. 

6. Prophylaxis must not be based on any 
single etiologic factor; the patient must be 
considered from every potentiality. 
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NEW YORK, 

T he most common serious deformitj^ 
in patients with rheumatoid arthritis 
is fixed flexion of the knee. When the 
disease has progressed to the subacute or 
chronic stage and the acute joint pain has 
subsided the patient frequently discovers 
that he is unable to stand because of 30 
to 60 degrees of flexion deformity of the 
knee. There is usuall}'^ 50 to 80 degrees of 
active and passive motion. W-rays show 
that the articular surfaces of the tibia and 
femur would be satisfactory for weight 
bearing if the knee could be extended 
normally. 

The flexion deformity can be overcome 
by open lengthening of the posterior 
capsule and the biceps femoris tendon.^ 
Following this procedure the knee can be 
passively extended to the normal limit. It 
has been the experience of the author that, 
following the restoration of full passive 
extension, the patient usually is unable 
activelj’^ to extend the knee through the 
final 10 to 20 degrees. 

Normal extension of the knee is of no 
value unless it is under active muscle 
control. The knee must be held in full 
extension during that portion of the stride 
in which the full weight is carried on the 
extremity. If the patient is unable to -do 
this his gait will be awkward and he. will 
eventually have a recurrence of the flexion 
deformity. 

The lack of complete active extension 
of the knee is due to overstretching of the 
patellar tendon during the years in which 
the knee was held in a flexed position or 
it is due to adhesions somewhere in the 
extensor muscle system which will not 
permit the patella to move far enough 
proxlmally to pull the tibia into proper 
alignment with the femur. Usually both 


NEW YORK 

these causes are responsible. It is impos- 
sible to locate or free the adhesions without 
further damage and scarring to the gliding 



tibia. 

mechanism of the extensor motor appa- 
ratus. The transplantation of the tubercle 
of the tibia by the author’s technique offers 
a solution to the problem and permits 
immediate full active extension of the knee. 

TECHNIQUE 

After the restoration of complete passive 
extension of the knee an incision is made 
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extending distally from the lower pole of parallel with its lateral border extending 
the patella along the patellar tendon and from one transverse cut to the other, 
the upper 3 inches of the anterior-medial (1, Fig. 2A.) With the single motor saw 



with twin motor saw. Parallel marks 2 arc incli farther apart than parallel 
marks 3. n', 11", iP, direction in which the oblique saw cuts are made with 
tile single motor saw. d, dovetail graft H inch wide, b, n'", direction in 
which the oblique saw cuts arc made with the single motor saw. c, direction 
of cuts made with the tliin osteotome to separate the dovetail grafts from the 
cancellous bone beneath. d‘, gutter prepared to receive dovetail graft d. 
c, tubercle of tibia transplanted distally. The transverse dovetail graft d 
prevents the tubercle from slipping proximally. The shoulder s of the gutter 
prevents the anterior displacement of the tubercle. 


surface of the tibia. The tendon (t, Fig. i) 
is very lax, bulging forward a distance of 
^ to ^ inch. With the twin motor saw, 
parallel marks are made on the anterior- 
medial surface of the tibia extending 
distally from the tubercle for a distance 
of 2 inches. (3, Fig. 2A.) These marks 
are separated by about inch and pene- 
trate the cortex only far enough to scratch 
the surface. The distance between the twin 
saw blades is then increased inch more 
and parallel marks are made on either side 
of the tubercle of the tibia extending from 
its distal border to the articular surface 
of the tibia. (2, Fig. 2A.) With the single 
motor saw, cuts are then made along these 
marks extending obliquely through the 
cortex so that the bone between the parallel 
cuts forms a dovetail (bi and b2. Fig. 2a, 
B3 and B4, Fig. 2b). A transverse cut is 
then made across the dovetail just distal 
to the tubercle and another 2 inches below 
this across the distal end of the dovetail. 
With the twin motor saws separated by 
M inch, a mark is made on the dovetail 


this cut is continued obliquely through 
the cortex, medially, to form a narrow 
dovetail. (B5, Fig. 2A.) 

With a thin osteotome the cortex 
between the parallel cuts is then freed from 
the cancellous bone beneath (c. Fig. 2b) 
and the portion between the transverse 
cuts removed. By the same technique a 
transverse gutter is prepared (di. Fig. 2b) 
to receive the small dovetail graft, (d. 
Fig. 2A.) The tubercle is then displaced 
distally a distance of ^ inch for each 
10 degrees of fixed flexion which was 
present before the posterior capsulotomy 
operation and the inch wide dovetail 
(d. Fig. 2c) placed transversely across the 
gutter proximal to the tubercle. 

The double dovetail technique holds 
the tubercle solidly in its new position and 
prevents its displacement anteriorly and 
proximally. 

This method of transplantation of the 
tubercle of the tibia requires a very 
accurate cabinetmaker’s fit between the 
dovetail grafts and the gutters into which 
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they are inlaid. The parallel marks made 
on either side of the tubercle are inch 
farther apart than those for the gutter 
into which the tubercle is to be inlaid to 
allow for the sawdust lost in cutting the 
dovetails. This insures a tight fit. As soon 
as the transverse dovetail is in place full 
active and passive flexion and extension 
of the knee can be started without fear of 
avulsion of the transplanted tubercle. 

SUMMARY 

1. After the restoration of normal pas- 
sive extension in fixed flexion deformities 
of the knee the patient is frequently unable 
actively to extend the knee through the 
final 10 to 20 degrees. 

2. Transplantation of the tubercle of 
the tibia distally inch for each lo degrees 


of fixed flexion deformity which was pres- 
ent before the posterior capsulotomy oper- 
ation restores full active extension of the 
knee. 

3. A new technique for transplantation 
of the tubercle is presented. this method 
the tubercle is held in place by double 
dovetails. 

4. This technique permits immediate 
active extension of the knee to the normal 
limits and eliminates the necessity of 
waiting three or four weeks for callus to 
unite the transplanted tubercle to the 
tibia. 
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UNEXPECTED OCCURRENCE OF SUGAR IN THE URINE 
FOLLOWING GLUCOSE INFUSIONS* 
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I N a far larger percentage of cases 
than is ordinarily realized, sugar can 
be demonstrated in the urine of 
patients soon after they have been given 
intravenous infusions of glucose. This is 
so even though the usually accepted 
tolerances for sugar have not been over- 
stepped at any time during the infusion 
and, indeed, occasionally though the maxi- 
mum tolerated dose of sugar has not 
even been approached. This phenomenon, 
which has apparently plagued careful 
observers^ seems explicable on the basis 
of available experimental observations, 
though this statement is by no means 
meant to imply that the entire story of 
glucose metabolism is yet known. 

Utilization oj Sugar. Under conditions 
of glucose administration short of the 
production of gljfcosuria all of the admin- 
istered glucose is considered to be “util- 
ized.” Maximal administration of glucose 
in the absence of glycosuria produces a 
condition of maximal utilization. 

When maximal utilization is occurring 
there is acceptable evidence, based on the 
measurement of heat production, that 
from one-quarter to one-third of the 
administered glucose is immediately oxi- 
dized to carbon dioxide and water, whereas 
the remaining two-thirds to three-quar- 
ters, although it ultimately undergoes 
oxidation, is first stored in the body in 
one form or another for a variable period of 
time.^ Most of the storage is generally 
believed to occur in the form of glycogen, 
but conversion to other compounds is not 
only chemically possible but physiolog- 
ically practically certain — conversion to 
fat, to lactic acid, and to other substances 


such as hexosephosphate, glycerophos- 
phate and glucosamine. 

Thus “utilization” is a term which is 
equivalent to “oxidation” in the long 
run, but as far as shorter periods of time 
are concerned includes both “oxidation” 
and “storage.” 

Glucose Tolerance. When glucose is ad- 
ministered in larger quantities, i.e., at 
faster rates, than it can be utilized by the 
body the excess is excreted in the urine. 
Under such conditions utilization can be 
computed by subtracting the quantity of 
sugar appearing in the urine from the total 
quantity of sugar administered during any 
particular period of time. On the assump- 
tion that glucose added directly to the 
blood stream by artificial means is treated 
by the body in no essentially different man- 
ner from that which is absorbed in the 
natural way from the intestine, and by 
using an accurately metered pump, con- 
stant rates of injection, and the intravenous 
infusion technique, it is possible to deter- 
mine accurately the rate of glucose adminis- 
tration which produces maximal utilization. 
Thus has been established the widely quoted 
and generally accepted dictum that glucose 
can be completely utilized if the rate of 
administration does not exceed about 0.85 
Gm. per Kg. of body weight per hour® and 
that techniques which do not exceed such a 
rate of administration can be used in full 
confidence that the critical level of sugar in 
the blood will not be exceeded and there- 
fore sugar will not appear in the urine. 

Obviously, direct addition of glucose to 
the blood stream, as in intravenous infu- 
sion, constitutes a highly artificial situa- 
tion against which the body’s defenses 
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have not been developed by ordinary 
evolutionary processes; thus a patient’s 
glucose tolerance is quite at the mercy of 
the infusion technique. Whether the ab- 
sorption rate from the intestine is great 
enough to produce “alimentary glyco- 
suria” in normal individuals is a disputed 
point. Apparently the absorption rate in 
some species may be as high as i. 6-1.7 Gm. 
per Kg. body weight per hour, but even 
at this high rate of absorption glycosuria 
does not occur. At present the consensus 
of opinion seems to regard the occurrence 
of “alimentary glycosuria” as always an 
evidence of impaired tolerance. 

The magnitude of the rise in blood sugar 
level after measured, oral or intravenous 
administration of glucose, the time rela- 
tionships of the initial rise and subsequent 
fall in the blood sugar level, the amount of 
sugar which appears in the urine, and the 
proportions of the retained sugar which 
are on the one hand oxidized and on the 
other hand stored, all conform to certain 
general standards which form the basis 
for the familiar “glucose tolerance tests.” 

This much of the story of glucose 
metabolism is quite familiar to all students 
of the subject, but it does not seem to be 
widely appreciated that the above-men- 
tioned concepts hold good only for a body 
in a relatively normal functional state. 
The particular considerations which do not 
seem to have been sufficiently emphasized 
are: (i) that abnormal reactions may be 
expected under conditions of gross im- 
balance between the secretions of the 
endocrine glands controlling carbohydrate 
metabolism, viz,, pancreas, pituitary gland, 
adrenal glands; (2) that glucose utilization 
and glucose tolerance vary somewhat 
widely with the stage of nutrition; and (3) 
that glycosuria or lack of glycosuria is in 
part dependent upon the function of the 
kidneys and particularly upon the magni- 
tude of diuresis. 

Unfortunately it does not seem possible 
at the present time, in spite of a multitude 
of experimental investigations on the 
endocrine control of carbohydrate metabo- 


lism, to discuss profitably the part which 
may be played by unrecognized endocrine 
imbalance in the production of glycosuria 
after glucose infusions. This is true not 
only because the interrelationship of the 
various endocrine secretions is still much 
in dispute but also because no sufficiently 
simple and practical means has yet been 
devised for rapid routine assay of the 
endocrine balance of the individual patient. 
Fortunately, at least as far as this discus- 
sion goes, however, it does not seem 
necessary to invoke any such complicated 
hypothesis to explain most cases of post- 
infusion glycosuria. The known effect of 
the pre-infusion level of pancreatic activity 
on the utilization of infused glucose alone 
seems adequate to account for the major 
portion of the cases. 

The Effect of Nutrition on Sugar Utiliza- 
tion and Glucose Tolerance. That under- 
nutrition and starvation depress glucose 
utilization has been appreciated in a gen- 
eral way since 1873, the year in which 
Lehmann demonstrated that rabbits, pre- 
viously fasted for two or three days, 
exhibited glycosuria following intravenous 
injection of sugar in amounts which caused 
no glycosuria in animals which had been 
regularly fed.^ Hofmeister in 1890 con- 
firmed the observation that fasting or 
under-nourished animals show impaired 
glucose assimilation and gave to the 
condition the name “hunger diabetes.”^ 

With this observation as a point of 
departure and after much experimental 
observation the thesis has been gradually 
developed that sugar utilization is very 
definitely a biologic variable. When the 
body is in nutritional equilibrium the 
utilization of carbohydrates by the tissues 
shows a relatively exact automatic adjust- 
ment to the supply of sugar. Under these 
conditions not only is there both an ade- 
quate supply of glucose and an adequate 
utilization thereof, but periods of moderate 
increase of supply are followed by corre- 
sponding periods of increased utilization. 
If, on the other hand, the body has been 
conditioned by a moderate period of 
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fasting to diminished sugar utilization, and 
sugar is now administered in moderate 
amounts the decreased tolerance estab- 
lished bj^ the interval of fasting becomes 
manifest in the development of a hyper- 
glycemia which not onlj^ attains its maxi- 
mum more rapidly than normal but attains 
a higher value as well. Furthermore, if the 
period of diminished carbohydrate supply 
or actual fasting exceeds a certain critical 
value, the hyperglycemia which follows 
subsequent administration of glucose will 
be great enough to exceed the kidney 
threshold for glucose and one or another 
degree of glycosuria will result. In this 
connection it should be emphasized that 
the loss of sugar which occurs is in spite of 
the need of the body for the glucose thus 
being wasted. 

If one continues to supply glucose 
beyond this point indefinitely, i.e., if the 
period of fasting is brought to a close, 
glucose utilization may be expected, other 
things being equal, to increase progres- 
sively and ultimately regain its normal 
level. The glycosuria is transient and dis- 
appears as soon as the rate of utilization 
increases to a point where the blood sugar 
level is kept within suitable bounds. In 
short, the body returns to its normal carbo- 
hydrate equilibrium. Peculiarly enough, 
however, if the opposite course is pur- 
sued, if carbohydrate administration is 
stopped, and starvation is alloAved to 
progress, the response to short periods of 
glucose administration under such con- 
ditions shows no further lessening of 
carbohydrate utilization, but on the con- 
trary an enhancement. The explanation un- 
doubtedly is that as food curtailment 
passes over into actual starvation carbo- 
hydrate tolerance actually improves be- 
cause a new source of carbohydrate is 
made available by virtue of conversion 
of the body’s own protein to sugar. As 
long, therefore, as endogenous protein is 
being converted to carbohydrate the ability 
of the body to utilize sugar is to some 
extent anomalously regained. Terminall3'-, 
of course, carbohydrate utilization per- 


manently diminishes as the supply of 
available protein becomes exhausted, but 
this is not particularly pertinent here. 

The point which is of the utmost sig- 
nificance in the present discussion is that 
complete deprivation of carbohydrate food 
for short periods of time, or curtailment 
of the suppl}' of such food over a longer 
period of time profoundl}^ alters the 
utilization of glucose and predisposes 
the bod}' to the elimination of sugar in the 
urine when carbohj'drate administration 
is resumed even though the amount of 
carbohydrate is considerably less than 
that required to produce glycosuria nor- 
mally. In short, the moderately sick 
person whose food supply has been cur- 
tailed or completelj' cut off for a short 
time because of alimentar}' derangements 
and who is likely therefore to be given 
glucose parenterally is precisely the person 
most likely to show “unexplained” gly- 
cosuria. The person who has undergone 
more prolonged glucose curtailment is not 
so likely to show glycosuria. 

The Effect oj Diuresis on Glucose Utilua- 
tion and Glycosuria. Inasmuch as the 
parenteral administration of glucose in- 
evitably involves concomitant adminis- 
tration of water, the glucose necessarily 
being given in the form of a solution, the 
question naturally arises whether the 
degree of dilution of the infused glucose 
makes any difference in its utilization. If 
the answer to this question could be given 
with assurance it would throw light on 
the possibly important practical decision 
whether to administer glucose in any 
given case in concentrated form or in more 
generous dilution. 

This matter has received but scant 
attention, partly no doubt because of the 
technical difficulties involved in devising 
crucial experiments. Not only does a period 
of preliminary curtailment of glucose 
diminish the utilization of the substance 
when it is subsequently administered, as 
has been previously described, but pre- 
liminary administration of glucose even 
for a short period of time increases the 
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utilization of this substance as its adminis- 
tration is continued. This phenomenon 
has been called “priming.” The most 
obvious explanation is that the islet cells 
of the pancreas are capable of elaborating 
the substance which controls the level of 
blood sugar, insulin, at various levels of 
activity. Thus, if these cells happen to be 
functioning at some particular relatively 
low level and glucose is suddenly supplied 
in quantity the level of insulin elaboration 
may be temporarily insufficient to produce 
complete utilization and glycosuria occurs. 
If, however, glucose continues to be sup- 
plied in not too great quantity insulin 
elaboration is stimulated, utilization be- 
comes stabilized at a higher level and 
glycosuria disappears. 

Until recently there has been no good 
evidence that the dilution of administered 
glucose significantly affects utilization. 
Only one animal from the experiments 
of the earlier workers with the constant or 
metered-pump method of administering 
glucose solutions showed results capable 
of interpretation from this point of view 
and the protocol from this animal seemed 
to indicate that the dilution of the glucose 
did not affect either utilization or excre- 
tion, but on the other hand, the degree of 
diuresis was not great.^ A later worker 
was able to conclude from a series of 
experiments in which 5 per cent to 80 per 
cent solutions of glucose were used as 
infusion vehicles that the administration 
of much water along with the glucose, 
though it promotes diuresis, increases 
retention of glucose in the body and thus 
tends to prevent glycosuria.® At a given 
level of blood sugar, however, it was con- 
cluded by this worker that when more 
water is available more glucose is excreted 
in the urine. 

When conditions are carefully con- 
trolled, it lately seems to have been shown 
experimentally that great diuresis defi- 
nitely decreases glucose utilization, i.e., 
both decreases the quantity of glucose 
retained in the body and increases the 
quantity of glucose lost in the urine," In 


order to make the findings conclusive it 
was necessary to stabilize the activity of 
the islet cells of the pancreas at a high 
level by initial priming with glucose solu- 
tion at a constant rate of injection and 
then, without changing the rate of glucose 
injection, to add large quantities of saline 
solution also at a constant rate. 

Glycosuria, due to diuresis, probably 
does not represent any alteration of car- 
bohydrate metabolism but, instead, is de- 
pendent upon increased filtration through 
any given glomerulus and perhaps also the 
opening of previously inactive glomeruli. 
There is evidence that the kidney tubules 
are able to reabsorb from the tubular urine 
only a certain maximal quantity of glucose 
per unit interval of time. If the glomeruli 
pass a filtrate so rich in glucose that 
tubular reabsorption is inadequate to 
restore it all to the blood stream or if 
the quantity of filtrate is so great that its 
sojourn in the tubules is too short to 
permit complete reabsorption, glycosuria 
results. 

At all events, if the experimental results 
can be accepted it seems that the amount 
of glucose excreted in the urine during an 
infusion may be increased as much as 
ten times by diluting the infusate without 
changing the rate of administration of the 
glucose as such. 

CONCLUSIONS 

1. In general the presence of glucose 
in the urine of a patient is an indication 
that there is more sugar in the blood stream 
of that patient than the body can immedi- 
ately oxidize or store, i.e., more than the 
body can “utilize.” 

2. In nondiabetic subjects and under 
ordinary or normal conditions of nutrition 
utilization is at a fairly uniform level from 
person to person. The limits of utilization 
are probably never exceeded in such cir- 
cumstances if glucose is added to the blood 
stream whether from the gastrointestinal 
tract or parenterally in amounts not 
exceeding 0.75 Gm. per Kg. body weight 
per hour. 
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3. Ability of the bod}^ to utilize glucose, 
however, is markedly affected by the 
amount of glucose which has been avail- 
able previously; thus a period of glucose 
curtailment or denial (starvation) de- 
creases the ability of the body to utilize 
this substance subsequentl}^ and con- 
versely the administration of moderate 
amounts of glucose during a preliminary 
period of time enhances the utilization of 
this substance subsequentl3^ 

4. Most patients who receive glucose 
parenterallj^ are given this substance pre- 
cisely because they have shown themselves 
incapable of taking, through natural chan- 
nels, carbohydrate food over a period of 
time preceding the decision to make up 
the deficit artificially. Such patients are 
more than likely to exhibit diminished 
capacity for glucose utilization, and if 
they are treated as if they can utilize 
the substance as fast as normal indi- 
viduals, they may be expected to develop 
glycosuria. 

5. Inasmuch as the mere administra- 
tion of glucose over a period of time, prob- 
ably bjf stimulating the internal secretion 
from the cells of the islands of Langerhans, 
increases the level of glucose utilization, a 
patient who shows initial slight glycosuria 
during suitable parenteral administration 
of a solution of glucose maj'’ cease to show 
sugar in the urine after his utilization level 
has been restored to normal by the ju- 
dicious continuation of the administration. 

6. Inasmuch as excessive diuresis may 
cause the appearance of sugar in the urine 
in cases in which glycosuria would not 
otherwise appear, and may increase the 
elimination of sugar in cases in which the 
elimination of sugar would otherwise be 
less, glycosuria is more likely to occur and 
occur more extensively in those cases in 
which glucose is administered in dilute 
solution or in conjunction with large 
quantities of saline solution. 

7. There is good experimental precedent, 
therefore, for individualizing cases in the 
parenteral administration of glucose solu- 


tions in order to avoid glycosuria. When 
patients are in a state of partial glucose 
starvation, as 'most sick patients are, it is 
suggested that they be regarded as having 
an abnormally decreased ability to utilize 
this substance and accordingly that they 
be given onlj’’ moderate amounts of 5 per 
cent solutions, or perhaps, better still, 
10 per cent solutions for several hours in 
an attempt to build up their level of 
utilization, before resorting to the admin- 
istration of more dilute solutions of glucose 
or quantities of saline solution to combat 
associated dehydration. The rate of ad- 
ministration of glucose might well be kept 
for some hours at not much more than 
half the maximal accepted rate for persons 
in a normal state of nutrition, i.e., 3, 4 or 
5 Gm. per Kg. body weight per hour. On 
the other hand, if the combating of dehy- 
dration rather than the administration of 
glucose for nutritional purposes is the 
pressing indication, it might be preferable 
to confine one’s parenteral administration 
initially to saline solutions for several 
hours, thereafter building up a suitable 
tolerance for glucose gradually by inter- 
spersing periods of relatively slow adminis- 
tration of 5 to 10 per cent solutions of 
glucose alone. 
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CIRCULATION TIME IN SURGICAL PATIENTS* 

Robert F. Barber, m.d. and Phillip E. Lear, m.d. 


BROOKLYN, 

E ver since Sir William Harvey’s^ 
epochmaking description of the circu- 
lation of the blood in 1628, the matter 
of blood velocity, or its inverse ratio, 
circulation time, has been investigated 
by a number of workers. We have studied 
circulation time by the sodium cyanide 
method in a large number of surgical 
patients. Our endeavor has been to find 
what value, if any, this test has from a prog- 
nostic standpoint in surgical morbidity or 
mortality. 

Blumgart,- in his extensive monograph, 
has given an excellent historical survey 
covering in detail all investigation up to the 
time of his publication, A brief resumfe of 
the work on circulation time to date is here 
presented. 

Hales,® in 1733, computed the velocity of 
blood flow from his estimation of the 
capacity of the left ventricle, the diameter 
of the base of the aorta and the pulse rate. 
The same investigator made microscopic 
observations on the capillaries of the lungs 
in experimental animals and estimated 
blood velocity there by this means. 

Hering,^ in 1827, injected postassium 
ferrocyanide into the jugular vein of a horse 
and measured circulation time by noting 
the time of the appearance of the ferro- 
cyanide in the opposite jugular. His aver- 
age jugular to jugular circulation time in 
horses was 26.2 seconds, 

Volkman,® in 1850, described the use of 
the hemodromometer which gauged blood 
velocity by recording the movement of a 
pendulum placed in the lumen of a blood 
vessel. 

Vierordt,® in 1858, designed his hemo- 
tachometer. He modified Hering’s method 
and worked on rabbits, cats, dogs and other 
experimental animals. It was his impression 
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that circulation time is related to pulse 
rate, and from such observations in animals 
estimated the jugular to jugular circulation 
time in man to be 23.1 seconds if the heart 
rate were 72. 

Stewart," in 1893, injected hypertonic 
saline intravenously into one jugular vein 
and measured circulation time by noting 
electrical conductivitj'^ changes in the blood 
in a vascular bed at a distance from the site 
of injection. He also injected methjdene 
blue into one vein and timed its appearance 
by transillumination in the opposite carotid 
artery. 

Bornstein,® in 1912, had patients breathe 
7 per cent carbon dioxide and measured 
the time for the patient’s respirations to 
quicken. He estimated that this was half 
the circulation time. This deduction was 
based on the fact that the time as measured 
was the time necessary for the carbon di- 
oxide to travel from the pulmonary bed to 
the respiratory center or approximately 
half the total circulation. 

Loevenhart, Schlomowitz and Seybold,® 
in 1922, measured the circulation time in 
rabbits and dogs with sodium cyanide. The 
same workers reported on the use of lith- 
ium salts, hexamethylene and ferrocyanide. 
Koch,“ in 1922, injected fluorescine and 
noted the time of arrival in the opposite 
forearm by drawing repeated blood sam- 
ples. Hirschsohn and Mandel,“ in 1922, 
injected calcium chloride and took as their 
end point a sense of warmth or burning in 
the throat. 

Blumgart and Yens, described 
their method of injecting a radioactive sub- 
stance and noting its appearance in various 
parts of the cardiovascular bed by radio- 
graphic means. This method, though highly 
technical, allowed for measurements in 
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parts of the circulation. Weiss, Robb and 
Blumgart,^^ in 1929, injected histamine and 
noticed its peripheral vasodilator effect to 
measure circulation time. 

Klein and Heineman,^ ' in 1929, reported 
on a method similar to that of Koch’® 
but used Congo red instead of fluorescine. 
Winternitz, Deutsch and BrulJ,’® in 1931, 
injected sodium dehydrocholate and took 
as their end point the appearance of a bitter 
taste. Tarr, Oppenheimer and Sager,’® in 
1933, reported on the use of the same mate- 
rial in a variety of medical conditions. Robb 
and Weiss,’' in 1933, reported on the use of 
sodium cyanide to measure circulation time 
in man. This work will be mentioned in 
detail below. 

Fishberg, Hitzlg and King,’® in 1933, re- 
ported on the injection of saccharin and 
timed their patients bj' the appearance of a 
sweet taste. Hitzig,’® in 1934, reported on 
the injection of ether. By noticing the odor 
of ether on the patient’s breath, he meas- 
ured the circulation time for the lesser or 
pulmonary circulation. Goldberg,-® in 1936, 
injected calcium gluconate and timed the 
circulation in various regions by having the 
patient report on the appearance of a burn- 
ing sensation in the pharynx, face, chest, 
perineum, hands and feet. 

An ideal method of measuring circulation 
time on a busy surgical service falls within 
rather narrow bounds. It should be inexpen- 
sive. It should be easily performed by the 
average house officer on a surgical service. 
It should not entail the use of instruments 
or devices uncommon to a surgical ward. 
Injection of a chemical into the antecubital 
veins falls well into line. The material 
should be nontoxic. It should not, of itself, 
influence the rate of blood flow. The reac- 
tion should produce objective and not 
subjective signs. The reaction time com- 
pared to the circulation time should be 
minimal, or better, negligible, (It is to be 
noted that the circulation time, as meas- 
ured, is the time in seconds from the time of 
injection to the appearance of the objective 
reaction. This includes the time consumed 
in producing the objective reaction after 


the material has arrived at a given point.) 
The reaction should be short-lived to allow 
for frequent repetition. It must not produce 
any element of fear in the patient. The 
reaction should occur without relation to 
the presence or absence of morbid states 
in the body. 

Sodium cyanide, in proper dosage, has 
been found to fit very closely the require- 
ments here presented. As early as 1828 
Rj’an-’ described the use of sodium cyanide 
as a respiratory stimulant. Loevenhart, 
Lorenz, Martin and Malone,-- in 1918, re- 
ported on the stimulation of respiration by 
sodium cj^anide. Thej" found the dose nec- 
essary to produce respiratory stimulation 
to be, in an adult, about 3 to 5 mg. which 
was equivalent to about 0.04 to 0.07 mg. 
per Kg. of body weight. Experimenting with 
dogs, they found the fatal dose of sodium 
cj'anide to be about twenty times the ther- 
apeutic dose. The}' estimated that this rela- 
tion probably holds true for man. They 
state that sodium cyanide is destroyed in 
man at the rate of 1.5 to 2.0 mg. per min- 
ute. It is converted into innocuous sulfur 
compounds and nitrogen compounds. It is 
excreted in the breath as hydrocyanic acid 
and in the urine as cyanide and su/focya- 
nide.-® Robb and Weiss, mentioned above, 
studied the use of sodium cyanide to deter- 
mine circulation time in man. They found 
that doses of 0. 1 1 mg. per Kg. of body 
weight were safe and effective. Such dosage 
produced a definite objective end point — a 
mild increase in respiratory rate and a 
marked increase in amplitude of respira- 
tion. Toxic doses in animals will produce 
first a fleeting stimulation of respiration 
which is followed quickly by a rapid, shal- 
low and irregular respiration followed by 
respiratory paralysis and death. 

Heymans, Bouchaert, and Dautreband®’ 
and Owen and GeselF® state that the action 
of sodium cyanide in stimulating respira- 
tion is on the carotid sinus and not on the 
respiratory center. Their evidence in sup- 
port of this finding is a series of denervation 
experiments on animals. Tschibukmacher®® 
in an elaborate anatomic dissection of the 
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carotid sinus nerve and its connections 
describes pathways between the carotid 
sinus nerve and the vagus. It may be over 
such a pathway that impulses travel to 
produce the respiratory response. Robb 
and Weiss support the view that action 
is on the carotid sinus, also by indirect 
evidence. They measured, simultaneously, 
cyanide time and the time required for 
glucose to reach the femoral artery when 
both are injected in one solution. For the 
details on this work we refer the reader to 
the original article. 

We conducted about 800 circulation time 
tests on about 500 surgical patients of all 
types whose ages ranged from 10 to 85 
years. We varied our dosage with weight in 
the first fifty cases, but found little indica- 
tion for so doing and decided on three 
definite doses to be used throughout: 8 mg. 
for males, 6 mg. for females and 4 mg. for 
children. We used a 2 per cent solution and 
thus were injecting 0.4 c.c., 0.3 c.c. and 
0.2 c.c. in men, women and children, re- 
spectively. We injected routinely into the 
right antecubital vein and used a tuberculin 
syringe. With very few exceptions, manual 
compression was used instead of a tourni- 
quet. The patient was always lying flat in 
bed, head on one pillow, with the right arm 
at the level of the auricles. We found that 
time of day did not affect results, nor did 
the proximity to meals have any effect. 
Our injection time was always under one 
second. 

In almost 100 cases we measured blood 
pressure before and after taking circulation 
time measurements. We found no sub- 
stantial change at any time, before or after. 
There was some increase in pulse rate, up 
to about ten beats per minute (except in 
cases of hyperthyroidism where the in- 
crease averaged eighteen beats per minute) 
for a short while after the test. This in most 
instances in our experience was concomi- 
tant with an expression of anxiety and may 
have been on a psychogenic basis. Some of 
our normal subjects were senior medical 
students who watched the investigation in 
ward patients and understood the proce- 


dure. In these cases there was no appreci- 
able change in pulse rate. We experienced 
no untoward reactions in the entire series. 
When it was desired to repeat the test, in 
no case was the patient unwilling to un- 
dergo repetition. 

To gain some degree of facility in recog- 
nizing the end point early in this series, 
values were accepted only, when on repeti- 
tion on the test, the results checked within 
two seconds. In 130 healthy, adult sub- 
jects* ranging in age from 20 to 40 years, 
our average circulation time was 17.0 sec- 
onds, with readings ranging from 10 to 26 
seconds. Robb and Weiss report as their 
average in healthy normals 15.6 seconds 
with values ranging from 9 to 21 seconds. 
Weiss, Robb and Blumgart, using 0.001 mg. 
of histamine phosphate per Kg. of body 
weight (in i : 5000 solution) and using a 
flushing of the face as their end point, re- 
port sixty-five normals averaging 23 sec- 
onds with readings ranging from 13 to 30 
seconds. Their explanation for the discrep- 
ancy (6.5 seconds in recorded experiments) 
is that the cyanide time measures time from 
the periphery to a large vessel (the carotid 
artery) whereas histamine measures the 
time to a more peripheral site and includes 
passage through the capillary bed to the 
venules, where the histamine acts. How- 
ever, Tarr, Oppenheimer and Sager using 
sodium dehydrocholate averaged 13 sec- 
onds and Goldberg using calcium gluconate 
averaged 12.5 seconds for normals. Their 
points of action were the peripheral neural 
end organs in the pharynx. 

In reviewing our figures, we noted some 
correlation between circulation time by the 
cyanide method and the subjects’ age. 
Table i is an analysis on an age basis, in- 
cluding all subjects examined. The only 
prognostic significance here presented is the 
scientific evidence of a generally increasing 
circulation time with advancing years. It 
simply supports the view that early general 

*_In the "normal” group were medical students and 
patients not seriously ill, admitted with such conditions 
as contusions and abrasions, sprained ankles, simple 
inguinal hernia and the like. Robb and Weiss included 
similar patients in their normals. 
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motion in postoperative patients of ad- 
vanced years is advisable if we are to avoid 
the dangers consequent upon stasis. 


Table 1 

RELATION or AGE TO CIRCULATION TIME 


Age Group, 
Years 

No. of 
Cases 

Average, 

Seconds 

Range, 

Seconds 

10 to 19 

80 

130 

8 to 22 

20 to 29 

105 

16.0 

10 to 22 

30 to 39 

105 

17.1 

10 to 22 

40 to 49 

100 

18.9 

10 to 27 

50 to 59 

190 

21 .9 ! 

12 to 34 

60 to 69 

1 10 

25.0 

13 to 37 

70 to 79 

50 

23-0 

14 to 34 

80 to 85 

20 

1 

27.0 

1 

18 to 35 


It is of interest to quote here from 
Harvey’s^ work: “The circuit of the blood 
is accomplished now more rapidly, now 
more slowly according to temperment, age, 
. . , of the individual ...” 

Analysis of our records on the basis of 
general type of disorder including all age 
groups is given in Table 11. Inflammatory 


Table ii 


Type of Disorder 

No. 

Cases 

Average, 

Seconds 

Range, 

Seconds 

Inflammatory conditions. . . 

320 

17.8 

10 to 37 

Traumatic conditions 

290 

19.0 

8 to 35 

Neoplastic conditions 

80 

21.3 

10 to 36 

Peripheral vascular disease. 

60 

22.0 

17 to 28 

Hyperthyroidism 

Patients with various surgi- 
cal conditions whose E.- 

15 

8.9 

6 to 12 

K.G. read — were normal. 

30 

25,2 

13 to 40 


conditions included such an expanse as sup- 
purative adenitis in children of 10 to car- 
buncles in diabetics of 70. Traumatic con- 
ditions included fractured hips in many 
elderly patients and various types of frac- 
tures in children. Neoplastic conditions 
were, with the exception of one male, 
age 23, with inoperable carcinoma of the 
rectum, all in the age groups above 40. 
Peripheral vascular disease included such 
conditions as Buerger’s disease, Raynaud’s 
disease, diabetic arteriosclerosis, senile ar- 


teriosclerosis and traumatic gangrene of the 
foot following fracture of the leg. These 
patients were for the most part past the 
40-year age group. The abnormal electro- 
cardiogram readings included such interpre- 
tations as: myocardial fibrosis, myocardial 
damage, sinus tachycardia, auricular fibril- 
lation and healed infarct from coronary 
occlusion. These were also in the older age 
groups. 

During the time of this investigation 
there were two wound disruptions, (both in 
peptic ulcers which had been ruptured six- 
hours prior to operation) and ten wound 
infections. Investigation of the circulation 
time in these cases revealed that circulation 
time adhered to the average for the age 
group within 10 per cent. In this same 
period there were seven patients with pul- 
monary' complications following general 
anesthesia. Their circulation times were 
normal both before operation and after the 
subsidence of their pulmonary complica- 
tion. In this regard Brandt"’ reports 153 
patients with pulmonary tuberculosis with 
an average circulation time by the sac- 
charin method of 12.73 seconds. Patients 
who had particularly stormy postopera- 
tive courses were compared with patients 
whose postoperative courses were unevent- 
ful. There was no essential difference in 
circulation time. Review of the circulation 
time of those patients who died as the result 
of their operations or complications indi- 
cated no unusual findings. 

Patients in cardiac decompensation or 
with cardiac histories and impending de- 
compensation were not admitted to this 
service. We offer no data on such patients. 

DISCUSSION 

Our values for circulation time seem to be 
a bit higher than those of other workers 
using this method and also higher than re- 
sults obtained by most other injection 
methods. Our study was aimed at deter- 
mining the prognostic value of this test. 
The same end point was used in all cases. 
Hence our values are of significance regard- 
less of the base line for normal. 
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SUMMARY AND CONCLUSIONS 

1. Many methods for measuring circula- 
tion time are reviewed. 

2. The injection of a substance into a 
peripheral vein for determining circulation 
time appears to be an ideal method for a 
large series of tests. 

3. The attributes of an ideal substance 
for injection are stated. 

4. Sodium cyanide in proper dosage con- 
forms to this ideal. 

5. The pharmacology of sodium cyanide 
as it relates to its use in circulation time 
measurement is presented. 

6. The test has been applied to about 
500 patients about 800 times. 

7. Our average values are slightly higher 
than those of other observers. 

8. There is a correlation between age and 
circulation time, according to our figures, 
that is, the circulation time increases with 
age. The average rate in the age group for 
80 to 85 years is twice that for the age 
group 10 to 20 years. 

9. This test does not afford any prog- 
nostic significance in surgical patients ei- 
ther from the morbidity or mortality 
standpoint. 
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BROOKLYN, 

T he proper administration of fluids in 
cases of dehj'dration, edema and shock 
has been and is a vexing problem. 
Various methods for the maintenance of 
proper fluid balance are at present em- 
ployed, but most of these are inadequate, 
and dehydration or edema may still sud- 
denly develop in any case under treatment. 

We have devised a method for determin- 
ing the status of the fluid balance which can 
be carried out in a few minutes b}’’ a trained 
intern or laboratory staff member. Tissue 
and pulmonary edema and massive internal 
hemorrhage can be predicted twenty-four 
to forty-eight hours before they appear 
clinically. When plasma protein (which fol- 
lows accurately the specific gravity of the 
plasma as well as that of whole blood) ap- 
proaches the so called “critical level ” of 5.5 
Gm. per cent, oncoming edema should be 
suspected. Edema will appear if the reading 
goes below that level, although it may be 
several days after this level is reached be- 
fore edema is clinically apparent. When the 
critical level is reached, however, fluids 
should be stopped and a small blood trans- 
fusion given. This prevents the develop- 
ment of edema and returns the specific 
gravity of the blood, the plasma, and the 
blood protein to their respective normals. 

It is now generally accepted that the 
specific gravity of whole blood and blood 
plasma varies with the degree of dehydra- 
tion, edema, shock, or hemorrhage. The 
first attempt to measure the specific gravity 
of whole blood was made in the seventeenth 
century by Robert Boyle. Since then nu- 
merous other methods have been devised. 
In 1924, Barbour and Hamilton^ described 


NEW YORK 

a simple method of measuring the specific 
gravity of whole blood, blood plasma, and 
other body fluids. This method is con- 
sidered bj' many to be the most practical 
to date. It is based upon the principle that 
the time required for a drop of a certain 
volume of fluid to fall a fixed distance 
through a liquid (bromobenzenexylene solu- 
tion) depends upon the densit}' of the drop 
and that of the fluid through which it is 
falling. This is compared with a determina- 
tion which is made with a standard solution 
of potassium sulfate of known density, the 
specific gravity of which closely appro.\'i- 
mates that of normal whole blood. The 
density of the bromobenzenexjdene solu- 
tion is adjusted so that the falling time of 
the drop of blood is from 20 to 60 seconds. 
The drop of blood must be 0.0 1 ml. by 
volume and the distance of the fall 30 cm. 

The normal average value of the specific 
gravity of whole blood as determined by 
this method is 1.0566 for males and 1.0533 
for females. The maximum concentration 
usually occurs in the morning, varjfing 
about 0.0033 during the course of the day. 

The specific gravity of blood plasma is 
determined by the same method. Plasma is 
best obtained bj^ adding approximate!)'’ 5 
mg. of heparin to 5 c.c. of venous blood. 
The heparinized blood is centrifuged and 
the supernatant fluid is used for the deter- 
mination. The specific gravity of normal 
plasma, as determined by this method, is 
1.0270 which corresponds to a plasma pro- 
tein of 6.83 Gm. per cent. 

Adoore and Van Slyke^ showed the con- 
stant relationship between the specific grav- 
ity of blood plasma and the plasma protein 


* From the Department of Surgery, Cumberland Hospital, Brooklyn. 
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content in the edema of nephritis. This was 
essentially confirmed by the studies of 
Weech, Reeves, and Goettsch.'’ They estab- 
lished a formula from which the values of 
plasma protein could be derived from the 
determination of the specific gravity of the 
plasma : (plasma specific gravity i .0069) X 
340.1 = plasma protein. 

The present investigation was under- 
taken to determine the practical applica- 
tion of the Barbour and Hamilton method 
for the determination of the specific gravity 
of whole blood and blood plasma as a 
clinical aid in diagnosis, prognosis, and 
treatment of patients at the Cumberland 
Hospital who presented evidence of shock, 
edema, dehj^dration or hemorrhage. 


Table i 

NORMAL VALUES 


Specific gravity of whole 



blood 

Male 

I . 0566 


Female 

1-0533 

Specific gravity of plasma 


I . 0270 

Plasma protein 


6.83 Gm. per cent 

Critical level of plasma 


protein 


5 . 5 Gm. per cent 


The specific gravity of whole blood and 
of blood plasma is increased in dehydration 
and shock. It is decreased in hemorrhage 
and edema. 

Case i, E. M., white, male, age 70, entered 
the hospital with signs and symptoms of a 
gastric malignancy. A subtotal gastrectomj' 
was performed on November 21, 1938. The 
blood studies in this case were as follows: 


Date 

Sp. Gr. 
of 

Blood 

Sp. Gr. 
of 

Plasma 

Protein 
Gm. Per 
Cent 

Edema 

Nov. 21 

I .0528 

1 .0241 

5.85 



22 

1-0531 

I .0222 

5-21 

— 

23 

I .0507 

I .0230 

5.48 

— 

24 

1.0459 

I .0217 

5.02 

+ 

25 

I . 0468 

I . 0225 

5-31 

-f 


On November 21, 1938 this patient had a 
plasma protein of 5.85 Gm. per cent. With the 
administration of fluids parenterally there was 
a sustained fall of the specific gravity of whole 


blood and blood plasma. Clinical edema was 
noted on November 24, 1938. The plasma pro- 
tein as calculated from the specific gravity of 
plasma was 5.21 Gm. per cent (below the 
critical level of 5.5). The appearance of edema 
in this case could have been predicted at this 
time, forty-eight hours before it appeared 
clinically. 

Case ii. C. M., white, female, age 28, 
entered the hospital with extensive second 
and third degree burns of the face, extremities 
and back. Blood transfusions and fluids were 
given parenterally. The findings in this case 
were as follows: 


Date 

Sp. Gr. of Blood j 

Sp. Gr. 
of 

Plasma 

1 

Pro- 

tein 

Gm. 

Per 

Cent 

Edema 

Nov. I 

1.0485 

I .021 I 

4.83 

+ 

2 

1.0457 

1.0225 

5.31 

-F 

3 

Blood transfusion 




4 

1 .0560 

I . 0278 

7. II 

— 


Following the blood transfusions the dis- 
appearance of edema and the rise in plasma 
protein above the critical level is striking. 

Case hi. J. A., white, male, age 54, entered 
the hospital after several past unsuccessful op- 
erations for the relief of gastric ulcer. On 
October 26, 1938 a subtotal gastrectomy was 
performed. The blood studies after operation 
were as follows: 


Date 

Sp. Gr. 
of 

Blood 

Sp. Gr. 
of 

Plasma 

Protein 
Gm. Per 
Cent 

Edema 

Nov. I 


I . 0248 

6.09 


2 


I .0249 

6. 12 

— 

21 

I . 0605 

1 .0261 

6.53 

— 

23 

1.0474 

I .0245 

5-99 

1 

25 

I 0435 

I .0226 

5-34 

+ 

29 

I . 0507 

I . 0264 

6.63 

Slight 

Dec. 7 

I . 0472 

I . 0248 

6.09 

Slight 


This patient had a stormy postoperative 
course and was unable to retain anything by 
mouth. He soon developed a state of marked 
dehydration. The specific gravity of whole 
blood on November 21, 1938 was 1.0605 (nor- 
mal sp. gr. 1.0550). With the continued ad- 
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ministration of fluids the specific gravity of 
whole blood and blood plasma fell, and on 
November 25, 1938, when the plasma protein 
fell to 5.34 Gm. per cent, edema developed. Tis- 
sue edema could have been predicted twentj'- 
four to forty-eiglit hours before it appeared. 

Case iv. iM. DeC., white, male, age 48, 
entered the hospital on November 14, 1938 be- 
cause of a bleeding duodenal ulcer for which he 
had been operated upon twice during the last 
fifteen years. A subtotal gastrectom3’' was per- 
formed on November 23, 1938. The blood find- 
ings before and after operation were as follows: 


Date 

Sp. Gr. 
of 

Blood 

Sp. Gr. 
of 

Plasmn 

1 

1 Protein 
j Gm. Per 
' Cent 

Edema 

1 

Nov. 21 . 

I 0557 

I .0250 

6 15 

i 

! 

23 A.M 

I .0522 

I . 0247 

6.05 

1 _ 

P.M . 

I .0552 

I .0251 

6, 19 

— 

24. . 

i 0541 

l 0247 

6.05 

— 

25 A.M 

I 0494 

I .0252 

6.22 

— 

P.M 1 

I 0509 

1.0245 

5-99 

— 

26 

I . 0470 

1.0230 

5.48 

— 

27. . 

I 0433 

I .0231 

5.52 

+ 

28. . 

I 0412 

I .0217 

5.03 

H" 


The specific gravitj^ of whole blood and blood 
plasma was maintained bj^ the administration 
of a fairly large amount of fluid parenterally on 
November 23 and 24. However, a sudden fall in 
the specific gravitj"- of whole blood was noted 
the following day. Since the fluid administered 
was not excessive, the sudden drop was assumed 
to be due to internal hemorrhage. This was 
apparently confirmed by the continued fall. 
Pitting edema appeared on November 27, 1938, 
when the plasma protein was 5.52 Gm. per cent. 

Post-mortem examination revealed a massive 
internal hemorrhage from a bleeding duodenal 
ulcer. 

Case v. A. J., white, male, age 33, was 
found in shock following an automobile acci- 
dent. He was admitted to the hospital in coma. 

Traumatic shock, caused by fractures of the 
femur and the skull, was diagnosed. On admis- 
sion, the specific gravity of whole blood was 
only 1.0540, although much higher values were 
to have been expected. Previous investigators 
have shown that shock due to factors other than 
concealed hemorrhage is accompanied by a high 
specific gravity of whole blood (definitely above 
1.0550). In the light of these facts, it was 


pointed out that the relativelj^ low specific 
gravity was indicative of a massive internal 
hemorrhage. The patient was catheterized with 
the hope of detecting the source of bleeding and 
a massive hematuria was discovered. Four 
hours later the effect of the continued bleeding 
on the specific gravity of whole blood became 
even more apparent (1,0437). The aid of the 
specific grav'itj' determinations made possible 
the diagnosis of internal hemorrhage even in the 
presence of coincident shock and coma. 


Date 

Sp. Gr. of 
Blood 

Sp. Gr. of 
Plasma 

Protein 
Gm. Per 
Cent 


I . 0540 

1 .0438 
1-0437 

1.0439 

I . 0475 

I. 0415 
1.0474 

I . 04G7 

I .0252 

6.22 

11 


12 

I .0226 
1.0239 

5-34 

5.78 

13 

ir 

I . 024 I 

5.85 

t8 

10 

I . 0247 

6.05 



The specific gravitj' determinations of whole 
blood can also serve as a valuable aid in differ- 
entiating shock due to internal hemorrhage 
from that produced by other causes. 

Case vi. J. B., white, male, age 42, was 
admitted to the hospital on November 7, 1938 
w'ith a diagnosis of perforated gastric ulcer. 
An operation was immediatelj'- performed and 
the perforation closed. The blood findings 
after operation were as follows: 


Date 

Sp. Gr. 
of 

Blood 

Sp. Gr. 
of 

Plasma 

1 

Protein 
Gm. Per 
Cent 

Edema 

Dec. 7 

I .0582 

1 .0281 

7.21 

— 

8 

1 . 0623 

I. 0301 

7.89 

i — 

9 

1.0588 

1.0277 

7.07 

1 — 

II 

I .0520 

1.0259 

6.46 

1 

12 

1.0523 

1 . 0249 

6. 12 

— 

>7 

1.0557 

1.0256 

6.30 



Case vii. R. S., white, male, age 22, was 
admitted with a diagnosis of second and third 
degree burns of the face and back. The patient 
had treated himself for one day with vaseline 
dressings and was markedly dehydrated. The 
blood findings were as follows : 
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Date 

Sp. Gr. of 
Blood 

Sp. Gr. of 
Plasma 

1 Protein 

Gm. Per 
Cent 

Nov. 26 

I . 0629 

1.0314 

8.34 

27 

1.0578 

I .0272 

6.90 

30 

I . 0547 




In Cases vi and vii the specific gravitj’' of 
whole blood was increased due to dehydration. 
With the administration of fluids, tlie deh3^- 
dration was overcome and the specific gravitj"^ 
of whole blood approached the normal. 

CONCLUSIONS 

1 . The Barbour and Hamilton method of 
determination of blood specific gravity is 
practical and simple. 

2. By daily determinations of the specific 
gravity of whole blood and blood plasma 


preclinical edema can be determined and 
clinical edema predicted twenty-four to 
forty-eight hours before it actually appears. 

3. The test serves to measure the degree 
of dehydration. 

4. It is of value in differentiating shock 
from internal hemorrhage, especially in 
cases of coma, and is a distinct aid in follow- 
ing the course of internal hemorrhage. 

We wish to express our thanks to Dr. S. H. 
Polayes of the Department of Pathology for 
valuable assistance in the preparation of this 
report. 
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A NEW TREATMENT FOR SLOUGHING WOUNDS* 

PRELIMINARY REPORT 
S. Thomas Glasser, m.d., c.m., f.a.c.s. 

NEW YORK, NEW YORK 


T he need has long been felt for a 
quick-acting proteolytic agent to fa- 
cilitate the early healing of wounds. 
We believe we have found a new chemical 
method which is successful in the removal 
of sloughs and suppuration, and which has 
the additional effect of promoting granula- 
tions and epithelizatlon. 

In spite of the emphasis recently placed 
on the ability of living tissue to combat 
infection, the average method of treatment 
seems to ignore this fundamental principle. 
Asepsis and antisepsis alone are not the 
primary requisites in wound healing. The 
prevention and elimination of necrosis and 
debris in wound deserves greater emphasis. 
Necrosis may be the sequel of trauma, or, 
more often, the effect of bacterial toxins. 
That necrotic tissue is a definite handicap 
to the healing of wounds has been amply 
proved. Halstead’s experiment has served 
as a classical example; the healthy peri- 
toneum can withstand and overcome enor- 
mously large saline suspensions of bacteria, 
but peritonitis will result from relatively 
small doses of bacteria if a piece of devital- 
ized muscle or strangulated omentum is 
present in the peritoneal cavity. 

If we consider the wound as a battlefield, 
the larger necroses can be compared with 
fortresses, the smaller ones with trenches 
of the enemy. Unless they are destroyed or 
eliminated, the battle cannot be carried to 
the open and the enemy cannot be routed. 
The body mobilizes its forces by the act of 
inflammation. By this complex process the 
invading bacteria are specifically assaulted 
and, at the same time, necrotic tissue is 
attacked. In fact, the identical forces act 
upon bacteria and necroses. In the very 
early stages of the struggle, the polymor- 


phonuclear leucocj'tes take the lead, their 
number being proportional to the extent of 
the tissue damage. These cells not only 
produce a proteolytic ferment which acts 
upon the necroses, but actually ingest and 
devour dead tissue, the whole process being 
called phagocj'tosis. Within twenty-four to 
forty-eight hours the advance guard of 
blood-borne leucocytes (microphages) re- 
ceives help from plasma-borne cells (macro- 
phages), which in fact surpass the former 
as necrosed tissue-eaters, Thej' nibble on 
the dead tissue at its free margins, forming 
lacunae similar to the ones produced by 
osteoclasts on necrotic bone. Passage of the 
phagocytes into the field is aided by the 
flushing action of the exudate, which itself 
helps to loosen and separate the tissues, 
contributing materially to elimination of 
dead tissue. The exudate mixed with emi- 
grated cells and dead and liquefied tissue 
constitutes “pns,” the “pus bonum et 
laudabile.” 

The labor of these slowly toiling scaven- 
gers is substantialljf supported by the 
process known as demarcation. Demarca- 
tion-separation of dead tissue from healthy 
living tissue at its borderline is entrusted to 
the granulation tissue. This is a prolifera- 
tive change that is moving against the 
necrosis on all sides, quickly engulfing it 
and piling up a wall against it. This particu- 
lar granulation tissue differs from the one 
destined to fill up a gap. In situations where 
damaged resistant tissue has to be removed, 
and where there must in consequence be 
preliminary softening, cells of a special 
multinucleated type are brought into the 
field. Such granulations in the vicinity of 
dead tissue, sinuses, fistulae, etc., are often 
exuberant in type and may grow above the 
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skin level. This “wild flesh” is flabby, 
spongy, pale, and does not permit epithe- 
lization. Not before the wound is cleansed of 
all necrotic tissue do the poor granulations 
change to a healthy, granular, turgescent 
stage. Following this change, repair of lost 
substance and epithelization are soon ef- 
fected and complete healing is surprisingly 
fast. 

The longer it takes to rid the wound of 
necroses, the more granulation tissue (the 
progenitor of scar tissue) has to be mobi- 
lized, and consequently the more scar tissue 
is formed. This fact is illustrated best by a 
comparison of two extremes of wound heal- 
ing: the minimum of scar in a wound healed 
by primary intention and the deeply re- 
tracted, firm scar resulting from chronic 
osteomyelitis or tuberculous lesions. If re- 
moval of necrosis is a physiologic prerequi- 
site of wound healing in general, its early 
elimination is evidently desirable for better 
functional and cosmetic results. 

With this exposition of the healing proc- 
ess in mind, we cannot fail to deplore the 
prevalent indiscriminate use of antiseptics. 

We believe that we have an efficient 
proteolytic compound which (i) does not 
inhibit normal physiologic cleansing action; 
(2) stimulates normal cell division; (3) pro- 
motes granulations; (4) is by its proteolytic 
action unfavorable to bacterial growth (not 
antiseptic) ; (5) does not attack normal tis- 
sues; and (6) is neither toxic nor irritating. 
All of these properties are present in the 
constituents of the original formula of the 
late Dr. Max Baruch. This agent contains 
two proteolytic ingredients, namely: pa- 
pain and triethanolamine. The former, an 
enzyme more stable than pepsin, has long 
been known for its digestive properties. 
Papain has been used as a dusting powder 
and also as a cream paste, but never with 
any degree of success, the reason being that 
it loses its potency within four to six hours 
in an aqueous medium. The difficulty is 
increased because it is hygroscopic, and 
therefore easily inactivated. The triethan- 
olamine, although greatly inferior as a 
proteolytic agent, has two desirable quanti- 


ties; first, it acts as a reducing agent, 
thereby stabilizing and activating the pa- 
pain which in itself is rendered reversibly 
inactive by oxidation; second, it serves to 
moisten and thereby assists in the penetra- 
tion and impregnation or hydration of pro- 
tein substances by papain. Triethanolamine 
emulsions, because of the minuteness of 
their particles, further augment the ther- 
apeutic action of the lytic agents by 
increasing the surface area of the lytic 
substances. 

The most efficient anhydrous solvents 
for the papain and triethanolamine were 
found by experimentation to be oleic and 
stearic acids and mineral oil in definite 
proportions in order to avoid sedimentation. 
Immediately before therapeutic applica- 
tion, water is added in the form of 5 per 
cent triethanolamine solution. In other 
words, we keep our reagents in two con- 
tainers, one called “enzyme mixture” (pa- 
pain, triethanolamine, oleic acid, stearic 
acid, mineral oil), and the other designated 
as “activator” (5 per cent triethanolamine 
aqueous solution). It is upon the compound- 
ing of the papain mixture that we rely for 
the therapeutic results here recorded. 

Papain or caroid (papayotin, vegetable 
pepsin) is prepared from the juice of the 
fruit and leaves of carica papaya (papaw). 
It is an enzyme similar to pepsin but acts in 
acid, alkaline or neutral solution. It is a 
white to gray powder and is moderately 
hygroscopic. It dissolves about 200 times 
its weight of coagulated egg albumin in 
alkaline liquid in about five hours. It is very 
soluble in water and glycerine but almost 
insoluble in alcohol. It acts only on dead 
tissue. Harris in 1937 used caroid alone 
with greatly satisfying results in chronic 
suppurative otitis media. Tremble con- 
cluded that in chronic otitis media, “caroid 
dissolves thick tenacious mucus” and that 
“ urea and caroid in saturated aqueous solu- 
tion have a definite action on necrotic tis- 
sue. It hastens healing, has a stimulating 
action and is innocuous to normal tissue. 
In strong solution it has a slight bacterici- 
dal action which is particularly effective on 



American Journal of Surgery 


Glasser — Sloughing Wounds 


November, ip 40 


organisms which produce putrefaction. It 
practically obliterates all odor — dissolves 
pus and epithelial debris.” 

We have employed our method in the 
following manner; The stable enzyme mix- 
ture and the activator are mixed at the 
time of wound application by thorough 
stirring until the formed emulsion is of a 
thick milk-like consistency and appearance. 
The wound is cleansed with normal saline 
(peroxide or other oxidizing solutions being 
contraindicated) and is then covered with 
the enzyme emulsion or with gauze soaked 
in the emulsion; or the crevices or tracts 
may be injected through a cannula. Cello- 
phane or rubber sheeting seals the area to 
prevent evaporation and oxidation, and to 
obviate anj”- absorption by overlying dry 
gauze. The dressing is changed daily or 
every forty-eight hours depending upon the 
degree of discharge or necrosis present. 

The results obtained in fifty-eight cases 
have been excellent. Our clinical material is 
shown in Table i. In no case did the enzyme 

Table i 

No. of 


Diagnosis Cases 

Perirectal abscess witli slough 4 

Diabetic gangrene of foot 4 

Electric burn of thigh — third degree i 

Carbuncle of neck 3 

Carbuncle — dorsum of hand 2 

Gluteal abscess — diabetic i 

Felon 2 

Inguinal abscess 2 

Postoperative infection with necrosis — herni- 

orraphy I 

Postoperative infection with necrosis — umbilical 

hernia i 

Postoperative infection with necrosis — pilonidal 

cyst I 

Old leg ulcers with slough 29 

Tuberculous inguinal adenitis with slough i 

Ulcer of heel — three years’ duration 1 

Sloughing wound of neck i 

Abscess of breast i 

Indolent wound of foot — six months’ duration. . i 
Sloughing abdominal wound— after enterostomy i 
Decubitus ulcer over sacrum i 


mixture fail to remove slough. Coincident 
with this result, it was noticed that the 
action of deodorization in foul-smelling 
wounds was dramatic in effect. Clean gran- 
ulations appeared early, as would be 
expected once wound debris had been elimi- 
nated. Where enzj'me applications were 
continued after the wounds had cleared up, 
rapid epithelization was evidenced. The 
average number of applications required 
was 2.34. In one case of diabetic gangrene 
of the foot with a large area of slough and 
suppuration, seven applications e.xtending 
over a period of fifteen days were needed to 
obtain a clean granulating wound. The 
average time for granulations to form was 
6.15 days. 

DISCUSSION 

The healing of wounds depends upon and 
is inseparably interwoven with the removal 
of necrotic tissue. Elimination of necrotic 
tissue is effected chiefly by a process of 
ingestion and digestion. The amount of 
scar tissue depends upon the length of time 
consumed for the removal of necrotic 
tissue. 

SUMMARY 

1. It is our belief that the new enz3'me 
compound used on our cases is more effi- 
cient in removing slough and in promoting 
the healing of wounds than an}”^ other 
chemical agent in general use. 

2. The enzjnne mixture was an efficient 
proteolj^tic agent in fiftj'^-eight sloughing 
wounds. 

3. Its deodorizing power and epithelium- 
stimulating effect was marked. 

4. Its rapidity of action was outstanding. 
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A MECHANICAL DEVICE FOR THE ADMINISTRATION OF 
INTRAVENOUS ANESTHETICS 

T. C. Davison, m.d. and Fred F. Rudder, m.d. 

Associate Professor Clinical Surgery Assistant in Surgery, Emory University Medical School 

ATLANTA, GEORGIA 

P ENTOTHAL sodium has been found or the needle would become occluded by 
to be a powerful and quick-acting back pressure into its lumen. The same 
anesthetic agent. Its intravenous use assistant was seldom available for other 
makes it necessary that it be given slowly operations. 



Fig. I. Illustration shows anesthetist holding up patient’s chin with one hand 
and administering pentothai sodium from syringe by simply turning the gear 
wheel on the syringe holder. 


with only enough for relaxation of the pa- 
tient, and oxygen should be administered 
by inhalation throughout the procedure. 

Early in our use of this anesthetic agent 
both an anesthetist and an assistant were 
needed, one to administer the drug from a 
syringe, and the other to hold up the pa- 
tient’s chin and administer the oxygen. 
The problem of giving 20 to 30 c.c. of the 
solution over an hour’s time was perplexing 
in that invariablj'^ either too much of the 
drug was given to prevent the needle 
from becoming occluded by a blood clot. 


The difficulty that confronted us was the 
administration of the drug by the anes- 
thetist without the aid of an assistant. One 
of us (F.F.R) devised a simple rack and 
pinion gear attachment for the syringe sup- 
port that solved the problem. It does away 
with the help of an assistant; it allows the 
anesthetist the use of both hands and 
absolute control over the amount of the 
drug given, and permits no back-flow into 
the lumen of the needle, thereby preventing 
occlusion. 

The device as here illustrated (Figs, i 
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and 2) shows the syringe held in place by a about the same as the low power on a 
syringe clamp. The plunger of the syringe microscope. 

is contacted by the movable part of the During the past eight months approxi- 



Fig. 2. Drawing shows detailed construction of apparatus. 


rack and pinion. The anesthetic solution mately looo anesthetics varying in time 
may be administered as slowly as desired from ten minutes to more than two hours 
by simply turning the gear wheel with the have been given with complete satisfaction 
thumb and index finger, which is geared bj^ this method. 


A SIMPLE METHOD FOR THE COLLECTION OF 
BILE FROM T TUBES* 

John H. Grindlay, m.d. 

Fellow in Surgery, The Mayo Foundation 


ROCHESTER, 

^”X^HE small detail of an apparatus in 

I which to collect bile from draining T 
tubes is one which is not likelj'^ to re- 
ceive much attention. The patient with a T 
tube is usually encumbered with a device, 
such as a small glass bottle or hot water 
bag, which is poorly adapted to the purpose 
and is awkward for the patient to wear. 

A large, rubber balloon, connected to 
the T tube by means of a special glass 
adapter, has been found to be a satisfac- 
tory, practical and comfortable apparatus 
for collecting bile from patients on whomf 
choledochostomy has been performed. 
(Figs. I and 2.) This two-piece apparatus is 
light in weight, can be worn comfortably 
and inconspicuously under clothing, does 
not permit spilling of bile, provides for 
direct observation of the bile through the 
glass connector, and is inexpensive. In 
addition, contamination of the'^^collected 
bile can be prevented by simple precautions. 

The rubber balloon which is used meas- 
ures 5 by 6 inches (12.5 by 13 cm.), has a 
fluid capacity of 300 c.c. without stretching, 
and is made of white rubber, heavier than 
that commonly used for toy balloons. The 
balloon can be boiled or autoclaved many 
times. The funnel-shaped glass connector is 
made of pyrex glass. The small end is 
shaped like an ordinary glass connector and 
is slightly greater in diameter than the 
usual T tube. A standard connector diam- 
eter has been found satisfactory for all 
ordinary sizes of T tubes. The large end of 
the connector is slightly larger in diameter 

t The drainage balloons may be obtained from the 
Sterling Rubber Company, 176 North Wacker Drive, 
Chicago Illinois (catalogue #i6P). 


MINNESOTA 

than the mouth of the balloon. A deep, 
narrow constriction of this end of the con- 
nector serves to hold the reinforced lip of 
the balloon tightly in place. 

l 
1 



Fig. I. Apparatus for the collection of bile. 


The balloon and glass connector are 
boiled or autoclaved before being fitted 
together. We have used sterile gloves and 
a sterile towel in stretching the balloon 
mouth over the large end, and the T tube 
over the small end of the connector. When 
it is necessary to empty the balloon, the T 
tube is disconnected from the glass connec- 
tor, but first, the junction is thoroughly 
cleansed with 70 per cent alcohol. Inverting 
the balloon then serves to empty it com- 
pletely and quickly through the connector. 
The same apparatus can then be reapplied 
without contamination of the parts exposed 
to bile. 


*From the Institute of Experimental Medicine The Mayo Foundation, and from the surgical service of Dr 

Waltman Walters. 
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Fig. 2. Details of apparatus: a, glass connector; b, rubber bottom; c, cloth bag. 


A washable cloth bag that fits around the 
balloon is used to contain the apparatus 
and is supplied with ties that serve the dual 
purpose of closing the bag and of fastening 
it to a binder worn by the patient. 


Other uses for which the apparatus has 
been successfully employed are the collec- 
tion of bile from cholecystostomy tubes and 
urine from nephrostomy or ureterostomy 
catheters. 


€1^ 


THE CAUSES FOR FAILURE IN THORACOPLASTY ‘f 

Frank Bortone, m.d., f.a.c.s. 

Thoracic Surgeon, Hudson County Tuberculosis Hospital, Jersey City, New Jersey 
JERSEY CITY, NEW JERSEY 


T he purpose of this paper is to state 
certain facts regarding the causes of 
failure in extrapleural thoracoplasty 
which have come to our attention in a 
retrospective analysis of our cases from 
1931 to 1939. During the early years of our 
work it was our custom to do an incom- 
plete, very selective thoracoplasty both as 
to number and extent of ribs removed over 
the cavity-bearing area, releasing the apex 
of the lung as in an apicolysis or extra- 
pleural pneumothorax, and to depend upon 
extensive gauze packing or inflated rubber 
balloons to maintain compression. Within 
the first several weeks the results were 
good; the sputum became negative and 
roentgenologically the cavity or cavities 
were closed. However, removal of the gauze 
packing or rubber balloon left a large dead 
space into which the lung reexpanded; the 
cavity or cavities reopened, the sputum 
became positive. The final results were 
failures. 

Furthermore, many of these wounds be- 
came infected. There was an extensive and 
intensive parietal pleural reaction, which 
caused the pleura and the tissues of the 
chest wall to become thickened, fibrocarti- 
laginous in nature, with frequent calcifica- 
tion. The result was immobilization of the 
lung in the reexpanded position. Since no 
further surgical procedures could be carried 
out in the presence of infection it was neces- 
sarjr to wait weeks and often months for 
these large infected wounds to clear up, and 
when second and third stages or the revi- 
sion thoracoplasty were carried out, prac- 
tically nothing could be accomplished. 

As a result of these experiences, we have 
given up the use of foreign substances for 
compression. It is interesting to note, how- 


ever, that in two cases in which the gauze 
packing was accidentally left in the chest 
wall no ill effects or untoward symptoms 
have been seen. The sputum has remained 
negative, and roentgenologically the huge 
cavities have remained closed. 

No doubt it would be a great aid in 
thoracoplasty if some neutral substance 
could be left permanently in the chest wall 
to maintain constant compression, but after 
our ill-fated experiences with various sub- 
stances, such as gauze, rubber balloons, 
crisco, etc., we prefer that some other group 
carry on with these experiments — we are 
cured. 

Our results also were comparatively poor 
in cases where an extrapleural thoraco- 
plasty was done in the presence of pneumo- 
thorax or pneumothorax with effusion, 
regardless of the extent of the surgical proce- 
dure. The immediate results appeared to be 
good, but when the pleural effusion or 
pneumothorax was absorbed the lung reex- 
panded and the cavity or cavities reop- 
ened. Here again the pleural reaction was 
marked, causing a parietal pleural thicken- 
ing, and, despite a revision thoracoplasty, 
very little was accomplished. Consequently 
no surgical procedure is carried out at pres- 
ent in the presence of pneumothorax or 
pneumothorax with effusion, until the por- 
tion of the lung to be collapsed is fully 
reexpanded. 

We have also concluded that many pa- 
tients should have been operated upon 
months or even years earlier than was actu- 
ally the case, rather than to have been left 
on bed rest and observation for long pe- 
riods of time. In some of these cases our 
surgical results were not good. In these 
cases unquestionably certain inherent path- 


* Re.ad before the clinical session, Tuberculosis Sanatorium Conference of iMetropolitan New York, 
t From the Hudson County Tuberculosis Hospital and Sanatorium, Dr. B. S. Poliak, Medical Director. 
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ologic changes had taken place in the lung, 
the parietal and pulmonary pleura, and the 
chest wall itself, which precluded any effec- 
tive collapse. 

In still other cases, phrenectomy was 
performed. This did not close the cavity 
and valuable time was lost before thoraco- 
plasty was done. 

It was found also in cases where ineffec- 
tual pneumothorax had been carried out for 
a long period of time, that the parietal 
pleura had become thickened and there was 
immobility of the ehest wall to a varying 
degree. The results of extrapleural thoraco- 
plasty in these cases were not so good as in 
cases where ineffectual pneumothorax had 
been carried out only for a short period of 
months, or in cases in which pneumothorax 
had not been done at all. 

We feel now that cases should be ob- 
served for a comparatively short period of 
time. Long periods of observation and of in- 
effectual pneumothorax, especially in cases 
of adherent, peripheral apical cavities, are 
inadvisable. These patients should come to 
surgery sooner. 

In our surgery per se we are of the opin- 
ion that we have been too conservative — 
that we have been too limited and too selec- 
tive in our surgical procedure both as to the 
number of and extent of ribs removed. In 
our procedures the apex of the lung was 
freed as in the Semb’s operation; this 
caused a vertical drop and a vertical col- 
lapse of the cavity. This also, very often, 
caused the cavity to drop an interspace or 
more without actually collapsing the cavity 
— it merely changed its shape. Nor were we 
very thorough in the juxtavertebral resec- 
tion of the ribs or the transverse processes 
which should aid in the obliteration of the 
cavities throughout the greater diminution 
of the transverse diameter of the cavity. 

Our tendency was to delay too long be- 
tween stages, hoping that thoracic contrac- 
tion would occur and thus obliterate cavi- 
ties. This, however, did not occur in a large 
majority of cases. Owing to this delay, in 
many cases the ribs regenerated, the pleura 


and the tissues of the chest wall became 
fibrocartilaginous, while in others calcifica- 
tion occurred. Therefore when the next 
stage operation or a revision thoracoplasty 
was done, the patient was subjected to a 
dilfieult, bloody, shocking procedure. A 
complete, effectual, extrapleural thoraco- 
plasty with a maximum delay of four weeks 
between stages would have accomplished 
our aim in a majority'^ of the cases. 

As a result of our too limited and too 
selective thoracoplasties some of the cases 
that at present show negative sputum and 
roentgenologicallj’^ closed cavities, are likely 
at some future date to show a positive 
sputum with reopening of the cavities. 
Some will develop, as they have in the past, 
a contralateral spread. 

Although the amount of collapse which 
will follow any operative procedure is un- 
known, we do know that some cases will 
show a much greater degree of thoracic con- 
traction after thoracoplasty than others. 
Nevertheless our feeling is that we should 
be more radical with respect to number and 
extent of ribs to be removed, with especial 
effort to eliminate the paravertebral gutter 
and to shorten the interval between stages. 

It is difficult to compare statistically the 
results of different clinics, because of the 
wide variations in the interpretations of 
operative indications. Despite all our short- 
comings, 58 per cent of our cases after three 
to five years have absolute cavity closure 
by Roentgen determination, and negative 
sputum. The immediate postoperative re- 
sults showed a much higher percentage of 
closure. 

CONCLUSIONS 

Pulmonary tuberculosis is neither a medi- 
cal nor a surgical disease, but rather one in 
which all specialties may add something to 
the patient’s chances of recovery. The re- 
sults of thoracoplasty depend not only 
upon the surgeon (granting that an effec- 
tual, complete, selective type of extrapleu- 
ral thoracoplasty is performed), but upon 
the cooperation of other specialists. 



A NEW AND EFFECTIVE ANORECTAL DRESSING* 

Cecil D. Gaston, m.d., f.a.c.s., f.a.p.s. and Howard B. Williams, m.d. 

Late Chief of Proctology, South Highlands Infirmary 
and Hillman Hospital 

BIRMINGHAM, ALABAMA 


F ollowing anorectal operations bac- 
teria-Iaden moisture continuously 
bathes the operative field. This irritat- 
ing excretion promotes profuse granulation, 
retards expithelization, induces painful 
wounds, ereates a sense of uncleanliness, 
excites pruritus ani, slows the process of 
healing, and leads to the development of a 
tough, deforming and sensitive scar. Post- 
operative dressing with an ointment or 
powder markedly increases this moisture. 

It occurred to us to seek an analgesic, 
astringent, germicidal and mucilaginous 
dressing. The latter property causes pro- 
longed contact with the tissues. Following 
experimentation with many agents, we 
selected a mixture of 3 per cent gentian 
violet, 10 per cent tannic acid and i per 
cent pontocaine in a heavy mucilage of 
acacia. 

To prevent the formation of crystals and 
small lumps, this mixture must be pains- 
takingly compounded. A thick and smooth 
mucilage is essential. The following plan for 
preparation of 500 c.c. of the mixture is 
recommended: Dissolve 5 Gm. (50 tablets, 
each gr. of pontocaine in 4 ounces of 
distilled water. Add 50 Gm. of tannic acid 
and stir until dissolved. Add 15 Gm. of 
gentian violet crystals and stir until a solu- 
tion is effected. Strain through gauze into a 
large mortar. Add slowly, while agitating 
vigorously, sufficient acacia to make a thick 
paste. This requires approximately 250 
Gm. of acacia. Now add gradually, stirring 
continuously, distilled water to make 500 
c.c. Let the mixture stand in mortar twenty- 
four hours, stirring every three or four hours 
if possible. At the end of this time agitate 
vigorously with pestle, then force the thick 
mucilage through two layers of gauze with 


the aid of a spatula. This mixture remains 
stable when kept tightly corked. 

During the first thirty-six hours follow- 
ing completion of the dressing, a light foam 
may form on its surface, precipitating a 
thin layer of acacia. The acacia will return 
into solution if stirred. To facilitate its 
application on the gloved finger or on an 
applicator this dressing should be dispensed 
in a wide-mouthed container. A properly 
made mixture spreads on the skin as a 
smooth and homogeneous mucilage, drying 
quickly to remain as a purple paint. 

When an operation is concluded, we ap- 
ply the dressing generously to all wounds: 
circumanal, anal and rectal. Subsequently 
the operative field is dried after each sitz- 
bath and an attendant then applies the 
dressing to the circumanal wounds. During 
the first postoperative week the dressing is 
applied twice daily to the wounds within 
the anal canal and rectum by means of a 
small, soft, mop-like applicator. Thereafter, 
its application within the canal is made 
once daily by us and to the circumanal 
wounds by the patient or an attendant 
after each sitz-bath. 

We have employed this dressing rou- 
tinely and with uniform results since Jan- 
uary, 1938. Its proved advantages are: 
(i) absence of postoperative oozing; (2) 
marked control of postoperative hyperes- 
thesia, pain, edema and pruritus ani; (3) a 
mild tanning of the tissues with continuous 
dryness of the field; (4) absence of exuber- 
ant granulation. This tissue remains firm 
and level with the skin, presenting a healthj'^ 
pink appearance without a tendency to 
bleed, and (5) rapid healing with resultant 
thin and flexible scars. 


Read before American Proctologic Society, Brooklyn, New York, June 25-27, 1939. 
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A METHOD OF HOLDING MULTIPLE ARTERY CLAMPS 


James Knott, m.d., f.a.c.s. 


SAN DIEGO, CALIFORNIA 


A 


N artery clamp can be held like a 
scissors or between the thumb and 
forefinger like a thumb forceps. 


main free for retracting or sponging. Or the 
sponge can be held with the clamp in the 
other hand. (Fig. 4.) When a clamp is 









2 




Figs, i to 4. i, The clamps are picked up on the inde\ linger. 2 , As a clamp is 
needed, it is pushed forward and grasped between the thumb and second 
finger. 3, Clamp unlocked and poised for grasping a bleeder. 4, The assistant 
may hold clamps in both hands. 


(Fig. 3.) Fielding it the latter way, one has 
better hand to point coordination for this 
is the natural manner in which one holds 
other small hand tools such as a pencil, pen, 
brush and scalpel. All parts of the wound 
can be reached without twisting the upper 
arm or body. Either hand can be used with 
dexterity. It is also much the handier 
method if the team works sitting down. 
The clamps can be passed one at a time, or 
if one is working without an instrument 
nurse, six clamps can be taken up in a 
bunch. 

Pick up the clamps by passing finger one 
through the upper ring. (Fig. i.) Hold the 
shafts close in the palm with fingers three 
and four. The tips of the other fingers re- 


needed, flex fingers two, three and four 
behind the next clamp. Grasp this clamp 
firmly between fingers one and two (Fig. 2) 
and push it forward. Then flex these tno 
fingers and bring the ring of the clamp over 
the end of the thumb. Grip the thumb ring 
tightly between the thumb and finger two. 
(Fig. 3.) Unlock the instrument by slightly 
apposing the thumb and index finger. The 
open clamp is now held poised for grasping, 
gripped only by the thumb and finger two. 
The index finger does not grip but opens 
and closes the jaws and locks them after 
the vessel has been grasped. 

When the clamps are picked up for tying 
off, they can be held in this same manner 
and unlocked and removed. 
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CASE REPORT 



THECOMA OF THE OVARY 


Walter W. Voight, m.d. 

Attending Obstetrician and Gynecologist, St. Joseph’s Hospital 
CHICAGO, ILLINOIS 


T he origin of tumors of the granulosa 
and theca cells of the ovary is still a 
matter of debate. It is not even cer- 
tain that these tumors are two distinct en- 
tities. For that reason, it seems wise to 
publish any cases that may serve to clear 
up the problem. 

The case under discussion was a fibro- 
matous tumor of the right ovary. The 
tumor extract contained a substance whose 
reaction was similar biologically to estro- 
gen, that is, it caused an enlargement of the 
uterus in the mouse test. 

The patient was an unmarried woman of 36 
whose menstrual flow had always been regular. 
Following intercourse, there was no menstrual 
period for six weeks. Then there was slight 
bleeding, followed by scant bleeding at irregular 
intervals for six to eight weeks. At the sarne 
time the patient became aware of an enlarge- 
ment of the uterus. Believing that she had 
become pregnant and that an incipient abortion 
was in progress, she consulted the writer. 

The uterus was enlarged to the size of a four 
months’ pregnancy; however, it was not so 
soft as a pregnant uterus and Hegar’s sign 
was not marked. The right ovary was enlarged 
to the size of a fist. The Aschheim-Zondek test 
was done and returned as negative. Accord- 
ingly, a diagnosis of granulosa cell tumor 
was made, and the neoplasm removed by 
laparotomy. 

Macroscopically, the tumor resembled a 
fibroma with distinct lighter nodules varying 
in size from that of a pinhead to that of a 
cherry and elevated from the surface. Micro- 
scopically, the picture was that of a fibroma 
with strands of connective tissue interlacing. 
In the interstices, however, were masses of 


oval and polygonal cells whose nuclei stained 
deeply and whose protoplasm showed vacuoles 
and, under fat stains, proved to be lipoids. 

DISCUSSION 

The Wilson Laboratories prepared an 
extract of the tumor to ascertain its endo- 
crine properties. The extract w^as injected 
subcutaneously into infantile mice in equal 
quantities for four successive days. At the 
same time infantile mice were treated with 
theelin and anterior pituitary hormone. 
Mice of the same litter were kept as con- 
trols under identical conditions. The uteri 
of the animals treated with the tumor ex- 
tract, as well as those treated with theelin, 
show'ed a distinct enlargement as compared 
with the controls; there was no reaction on 
the ovary. The reaction was, therefore, that 
of estrogen and this estrogen was obtained 
from a fibromatous tumor. It may w'ell be 
assumed that the estrogen did not come 
from the connective tissue but rather from 
the vacuolized cells. Nothing seems to 
speak for the assumption that the hormone 
was formed outside the tumor and only 
stored up in it, because the patient had at 
no time been pregnant. 

The ability to produce female sex hor- 
mone is common to a granulosa cell tumor 
and to the tumor under discussion, which 
may be tentatively classed as a thecoma. 
Both produce estrogen and cause glandular 
cystic hyperplasia of the endometrium. 
However, macroscopically the granulosa 
cell tumors are soft formations surrounded 
by capsules of connective tissue. They can 
acquire considerable size (the tumor herein 
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described weighed 7 pounds); the interior 
contains a spongelike substance which, as 
the tumor increases, inclines to disintegrate 


losa cell tumors contain a preponderance of 
simple breaking lipoids, whereas the lutein 
cells of the theca tumors show a preponder- 



Fig. 1. Cross section of granulosa cell tumor. (Ain. J. Obst. Cr Gynec., 
36: 688-693, 1938.) 


to form cavities that contain a blood-tinged 
fluid. Theca cell tumors are hard and show 
a preponderance of connective tissue in 
which the tumor cells proper are arranged 
in groups. Microscopically both tumors are 
composed of connective tissue and tumor 
cells. In granulosa cell tumors the tumor 
cells predominate, whereas in the thecomas 
the tumor cells are much fewer. It would 
seem that the granulosa and theca cells have 
the power to multiply and grow at the ex- 
pense of the connective tissue. In the case of 
granulosa cell tumors the cells not only 
multiply, but the tumors show progress 
from trabecular to solid and follicular form. 

The granulosa cells differ from the theca 
cells in various properties; the former have 
weakly defined cell outlines, their nuclei 
stain well, are of good size and are round or 
oval, and it is very seldom that any lipoid 
substance is found in these cells. 

According to Motta, the cells of the 
corpus luteum and of the luteinized granu- 


ance of double breaking lipoids; however, 
these cells lose their double breaking prop- 
erty’’ when they are slightly warmed. The 
presence of lipoid substance in both kinds 
of cells is evidence that in some respects 
these tumors are related. These reasons, 
together with the morphologic ones, argue 
for a common origin of granulosa cell and 
theca cells from the mesenchyme of the 
coeloma, as Fischel and Schiller maintain, 
but the stimulus transforming the mesen- 
chyme cells to granulosa cells is apparently 
different from the one which calls forth the 
formation of theca cells. 

According to Hertwig-Waldeyer, the par- 
enchymal cells of the ovary develop by 
ingrowth of the gonadel surface epithelium 
into the underlying embryonic connective 
tissue. From this point of view we should 
have to assume that such highly diffei^ 
entiated cells as ova and spermatozoa could 
develop out of mesoderm cells which origi- 
nally cannot be distinguished from the cells 
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which supply the endothelium of the perito- 
neum. This appears unlikely, as does the 
opinion that the sex cells originate in the 
epithelioid elements of the germ gland at a 
later stage of the development. 

After the work of Nussbaum, Galton, 
Boveri and Beard, Weissman’s theory is 
justified, that the sexual cells follow a 
course of development which differs alto- 
gether from that of the other somatic cells. 
They apparently retain their totipotent 
quality, which is essential to the first off- 
shoots of the fertilized ovum. The sexual 
cells differ at an early stage from other 
embryo cells by reason of the chromatic 
elements of the nucleus. Their progress can 
be followed through the earliest segmenta- 
tion cells along a definite course. In mam- 
mals they take their way into the primitive 
streak, then into the dorsal wall of the 
intestine; then they wander through the 
connective tissue of the mesenterium to- 
ward that spot on the dorsal wall of the 
body where the germ gland arises. So primi- 


The difficulties in explaining the histol- 
ogy of granulosa and theca cell tumors are 
easier to understand if we accept Fischel’s 



Fig. 2. Granulosa cell tumor, solid mass and follicle 
formation. (Am. J. Obst. O' Gynec., 36: 688-693, 
1938.) 


view that the granulosa cell originates in 
the mesenchyme through differentiation 
called forth by the formative stimulus of 



Fig. 3. Granulosa cell tumor, trabecula formation. (Am. J. Obst. & 
G^mec., 36: 688-693.) 


tive sexual cells (archygonocytes) seem to be 
the mother cells of sperm cell and ovum. The 
latter are not derivatives of the germ epithe- 
lium nor the product of the sex glands, but 
direct derivatives of the fertilized ovum. 


the primitive sexual cells (archygonocytes), 
after the latter have made their distant 
migration to the spot. And the theca cells 
are apparently cortex cells of the ovary 
modified by the ripening process of the 
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Graafian follicle. “They are not a part of 
the follicle, take no part in formation of the 
corpus albicans” (Gardner). 



Fig. 4. Thecoma; fibroma with nodules of theca 
cells. 


These cells seem to be analogous to the 
decidua cells of the endometrium (decidua 
mentrualis and gravidltatis). In the atretic 
cysts there is no intermingling of granulosa 
and theca cells. The theca cells are appar- 
ently the result of a softening process of the 
cortex to facilitate the rupture of the 
follicles. 

Tumors of desmoid nature containing 
lipoid were first differentiated by Loefiler 
and Priesel who called them “fibroma the- 
cacellulare xanthomatodes ovarii.” These 
tumors have been separated from the gran- 
ulosa cell tumors in the opinion of some 
investigators, while others oppose their seg- 
regation because granulosa cell tumors and 
thecomas have a common origin from the 
embryonic ovarian mesenchyma. This is 
true and is in accordance with Fischel’s 
view that the mesenchymal core of the 
plica genitalis undergoes its transformation 
under the influencfe of the primitive ovum 
(archygonocyte) ; the archygonocyte causes 
the development of granulosa cells and the 
ripening of the ovum transforms the ad- 
jacent connective tissue into theca cells 
similar to the transformation of connective 
tissue cells in the uterus into decidua. 


sified as thecoma, a fibroid tumor contain- 
ing nodules of theca cells of different size. 
2. The tumor produced estrogen. 



:V' r 


Fic. 5. Tlieconi.i: low power magnification. 


3. It caused a glandular cystic hyper- 
plasia of the endometrium, enlargement of 
the uterus and irregular metrorrhagias. 



Fig. 6. Thecoma: high power magnification. 


4. In spite of similarities in granulosa cell 
and theca cell tumors, i.e., estrogen produc- 
tion and lipoid contents, there are differ- 
ences macroscopicall}'^ and microscopically. 

5. A segregation of granulosa cell tumors 
and thecomas seems to be justified. 


SUMMARY AND CONCLUSIONS 

I. An ovarian tumor is reported which 
macroscopically and microscopically is clas- 
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Tumours form occasionalLy in the root of the mesentery and behind it, 
constituting the retroperitoneal lipoma or sarcoma. ... It is seldom 
that a retroperitoneal sarcoma can be enucleated, and treatment by 
irradiation must be employed. 



RARE MALFORMATION OF THE ARM* 

DOUBLE HUMERUS WITH THREE HANDS AND SIXTEEN FINGERS 
H. C. Stein, m.d., e.a.c.s. and E. H. Bettmann, m.d. 


WHITE PLAINS, NEW YORK 


ALTHOUGH the literature of the past 
150 years abounds with case re- 
ports of supernumerary members, 
we have been unable to locate any report 
of an aberration such as is here presented. 
In this case a woman of 52 had gone 
through life with a normal left arm, but a 
right arm double average size and termi- 
nating in three hands of more or less nor- 
mal appearance. 

Pare reports an almost legendary mon- 
ster born with four legs of equal proportions 
and two supernumerary arms the day peace 
was made between the Venetians and the 
Genoese. Haller^ reported several instances 
of supernumerary extremities in 1758, and 
Saviard^ saw an infant in 1867 which had 
ten toes on each foot and ten fingers on 
each hand. A patient cited by Murray^ 
came closer to the type of anomaly seen in 
our case: She had an abnormal left arm 
with imperfect flexion of the elbow, which 
terminated in a double hand with rudimen- 
tary thumbs and webbing of the middle 
and ring fingers. 

Bradford and Lovett^ saw a patient with 
fifteen fingers and thirteen toes. Joachim- 
staP and Klaussner® also reported similar 
disturbances. The latter in 1900 described 
double humeri. The most recent mono- 
graphs which deal with deformities of the 
upper extremity are those of Mueller® and 
Gruber.^ Apparently none of these authors 
had observed an anomaly so bizarre as oc- 
curred in the present case. 

CASE REPORT 

E. G., an unmarried woman of 52, acci- 
dentally came under our observation. She had 
as her sole deformity an amazing right arm, 
double the size of the left. The lower portion 


of this arm was imperfectly separated into two 
parts by a shallow skin fold w'hich ended at the 
elbow. The forearm terminated in three hands, 
a proximal, a distal and a middle, tvhich we 
may call hands A, B, and C. In addition there 
was w'hat might be considered a rudimentary 
fourth hand which consisted of supernumerary 
fingers and a large carpal bone. (Figs, i and 2.) 

The proximal (upper, cranial or anterior) 
hand, A, was kept in maximal pronation. The 
low'cr, distal, caudal or posterior hand, B, was 
kept in maximal supination. The middle or 
lateral hand, C, -was maintained in a position 
of hyperpronation. C w'as attached to A by a 
web formation at the ulnar side, in the center 
of which the two rudimentary finger stumps 
could be seen. C was likewise attached to B 
by a common thumb which served them both. 
The carpal bases of all three hands were in- 
serted in a kind of funnel arrangement, so 
that each hand w'as in a separate plane, rotated 
90 degrees from the others. 

The three hands could perform useful tasks 
alone or in combination, since they*^ had muscle 
groups of normal shape and number. The radial 
artery could be palpated at all three radial 
areas. The hands could be flexed and extended 
independently, making all possible combina- 
tions of flexion and extension possible. How- 
ever, for obvious reasons, the patient had found 
it advisable to cover two of the hands with a 
scarf arrangement, using only one, B, the lower 
hand for her rvork. For twenty-five years she 
had filled a position as telephone operator and 
file clerk, apparently without major inconven- 
ience. She relied chiefly on her left hand, using 
the B hand on the right side for such activities 
as a left-handed person might. 

The family history, so far as the patient or 
her 83 year old father could remember, was 
completely negative. The patient’s own growth 
and development had been in all other respects 
normal. Whether as a result of the deformity or 
by normal temperamental inclination, the pa- 
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tient was shy, secretive and introverted. She 
tried to evade any inquiry about or examination 
of her arm and resisted any offers to attempt its 
correction. 


fourth cervical vertebra at a sharp angle. 
The spina scapulae could not be palpated. The 
cervicodorsal spine showed marked curvature 
to the right. 



Fig. I. Fig. 2 . 

Fig. I. Anterior view with forearm in supination. Note common 
thumb for distal and middle hands; also rudimentary finger in 
web between middle and proximal hands. 

Fig. 2. Posterior view — proximal and distal hands visible. 


The abnormality, present of course from 
birth, had never troubled her. The abnormal 
size of the arm and shoulder had induced her to 
have a shoulder brace made when she was 25 
years old. This was intended to keep the shoul- 
der blade back; but since it caused more dis- 
comfort than the disability it was designed to 
help, it was soon discarded. 

Examination. The arm was maintained in 
20 degree abduction, but could be abducted to 
45 degrees at the shoulder. Adduction of 20 
degrees, flexion, forward and backward rotation 
and retroversion of 50 degrees were also possi- 
ble. Outward rotation (with the arm to the 
side) was the full range of normal, but inward 
rotation stopped at two-thirds of the normal 
range. 

The Combined elbow showed a flexion con- 
tracture of 20 degrees, could be flexed to 45 
degrees, supinated normall3% but pronated only 
halfway. The shoulder blade was 9 inches long 
and 9 inches across (as compared with 6 by 
5 inches for the left shoulder). It joined the 


The acromion on the right side was 3 inches 
higher than on the left, due to a giant scapula. 
The sterno-acromial line was anteverted and 
uplifted (5.2 inches long at the right side and 
6.2 inches at the left). 

Hand A (proximal) was kept in 10 degrees 
dorsiflexion, its distal phalanges flexed at an 
angle of 10 degrees, with the thumb in 45 
degree adduction under the middle hand. Each 
finger could be moved separatel}^ in extension 
and flexion. A fist could be made and the 
patient could hold a fountain pen with this 
hand. Hon ever, the thumb, due to a flexion- 
adduction contracture, had little power of ab- 
duction, adduction and opposition. 

Hand B (posterior or caudal) was the most 
normal in appearance of the three, and it was 
this one which the patient was accustomed to 
keep uncovered for use. Its thumb, however, 
was common also to hand C, which formed the 
lateral plane of the hand triangle. This thumb 
had full power of adduction and opposition. 
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In hand C a flexion contracture of the middle 
phalanges of the third, fourth and fifth fingers 
was noted. The range of motion of tiie tlirec 
hands is indicated in Table i. 


scapula. The scapula extended from the seventh 
rib (its mesial border inches from the right 
transverse dorsal processes); the upper end 
converged up towards the fifth cervical verte- 



Fig. 3. Note single clavicle; double scapula articulation in a 
giant scapula; double humeri. 


Roentgenographic Examination. X-rays re- 
vealed two humeri of normal length and shape. 


Table i 



Hand A 
Degrees 

Hand B 
Degrees 

Hand C 
Degrees 

Wrist flexion 

10 

10 

20 

Wrist extension 

10 

10 

10 

Abduction 

partial 

20 

10 

Adduction 

partial 

20 

10 

Basal phalanges (flexion) .... 

70 

80 

90 

Middle phalanges (flexion) . . . 

30 

45 

JO 

Distal phalanges (flexion) .... 

' 10 

10 

10 

Interossei . 

j normal 

normal 

normal 


(Figs. 3 and 4.) Both humeral heads articulated 
m separate shallow glenoid fossae of a giant 


bra. The latter showed evidence of spina 
bifida. 

The clavicle, originating at the level of the 
middle of the fourth rib, led to a bulky acromion 
near the outer humerus. No second clavicle was 
visible, but a large coracoid process, 6 inches 
long, could be seen at the mesial side of the 
inner humeral head, reaching half an inch below 
the inner side of the surgical neck. At the 
articulation of the inner humerus, a shallow 
acetabulum articulated only halfway with the 
mesial part of the inner humeral head. No 
acromion was seen. An irregular jagged border 
led to the second, outer, humeral articulation, 
with no formal glenoid. Only one acromio- 
clavicular joint could be distinguished with 
markedly enlarged acromion embracing the 
humeral head laterally. Three sharply defined 



New Series Vol L, No. 2 


Stein, Bettmann^Malformation of Arm American journal of Surgery 339 

bony edges led to the upper lateral scapula articulated with an incomplete carpal row of 
angle. The scapula was markedly shifted to the hand B. Lateral to the radius a single ulna was 
lateral chest wall, only one-eighth of its width attached to the lateral condjde of the medial 



Fig. 4. Showing relationship of the forearm bones at the elbows and 

wrists. 


being in contact with the ribs. It was very much humerus. Between the two ends of the humeri, 
rotated outward. without joint contact, the olecranon and coro- 

The humeri showed extremely flat trochleae noid processes were markedly elongated, the 
which articulated incompletely and irregularly distal end articulating with the proximal carpal 
with the semilunar notches of the ulnae. The row of hand C. The radius corresponding to this 
ulna for hand A was proximally and medially ulna was missing. (Fig. 7.) The third ulna 
displaced. The radial head was opposite the articulated normally with the lateral humerus, 
inner humerus and showed marked flattening. However, the medial condyle was also enlarged 
(Fig. 5.) Two radii and three ulnae were present and elongated. The proximal end of the ulna 
in all. The inner radius was normal in appear- was covered by an elongated radius without 
ance and articulated with a shallow trochlea of capitellum formation. It was only loosely at- 
the inner humerus. Corresponding to it was a tached to the lateral epicondyle. This radius 
medial ulna in only partial articulation with the and ulna articulated with hand A. The coronoid 
medial condyle. The coronoid process and the process, however, apparently pointed back- 
olecranon were not in contact with the coronoid ward, while the olecranon articulated in front 
and olecranon fossa, these being absent, but of the humerus. This whole humeroulnar mech- 
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anism apparently had rotated 180 degrees. The 
dimensions of these parts are detailed in Tabic 

II. 


phalanges flexed. The lower hand, B, was com- 
plete in respect to carpal bones and its pha- 
langes were entirely normal. The thumb, as 



Fig. 5. Note the common thumb and nnvicul.i bone for the terminal and middle hands. 


The hands themselves made an Interesting 
-v-ray picture. The upper, cranial hand. A, 
showed incompleteness in the form and number 
of the carpal bones, but had phalanges grace- 


Humeri. . . . 


Diaphysis . 
Humeral head 
Scapula. . 


Table II 

Length 10.7 inches 
Separation from each other 1.5 
inches 

Outer humerus 0.5 inches 
Inner humerus 0.75 inches 
Outer humerus 1.5 inches 
Inner humerus 1.25 inches 
Medial length 9 inches (left was 

4.5 inches) 

Upper border 2)^ inches above ist 
rib — 6.5 inches 

Outer border 6.5 inches (left was 

5.5 inches) 


fully slender and normally shaped. This hand 
was maintained in an 80 degree dorsiflexion, 
complete pronation, with the middle and distal 


previously noted, served hands B and C m 
common. Hand B was in complete supination. 
A and B had both radius and ulna, while C, 
kept in midpronation and supination, had only 
an ulna, maintaining connection with the radius 
of B through the radius, common scaphoid and 
trapezium. The carpal bones of C were normal. 

Between the ulnar sides of the upper and 
lateral hands a web formation was noted. This 
ended at the level of the middle and distal 
phalanges. It contained in its distal border two 
stumps with bony spurs simulating distal pha- 
langes of rudimentary fingers. At the level of 
the distal carpal row a solitary bone about i 
inches wide might be considered as an os 
centrale. 

In summary, one may say that the upper 
hand. A, was dorsiflexed and pronated and the 
thumb was pushed under the other four fingers. 
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It articulated with a radius and ulna about 4 
inches shorter than normal and had an incom- 
pletely developed carpal bone complex. The 
lower hand, B, most normal of the three, was 
volarflexed and supinated about 180 degrees 
against the opposite hand. It had a thumb in 
common with the lateral hand, C. The lateral 
hand was in 90 degree rotation opposite the 
other two and held midway between supination 
and prosupination. 

DISCUSSION 

Causes. In searching for the origin of an 
abnormality such as the one here described, 
one must consider the possibility of endog- 
enous or exogenous causes. The fact that 
the patient manifested no other abnormali- 
ties or defects and that none have been 
discovered in her family, apparently ex- 
cludes an endogenous (hereditary) factor. 
Some type of damage originating from 
without during gestation is a more probable 
cause. 

Various theories may give a greater or 
lesser approximation to the probable chain 
of events. Aschner-Engelmann* propound 
a gene or gene-complex which governs nor- 
mal development; a pathologic opposing 
factor could, in their opinion, produce ab- 
normal or supernumerary formations by 
affecting this gene. Non-specific injuries 
(pressure, temperature, chemical changes, 
etc.), by provoking diminished resistance 
of the genes, could thus possibly lead to 
abnormal development. 

Dubriinner® points out that though the 
insult may be non-specific, the reaction of 
the cell is quite specific. The extent of 
variations produced would depend upon 
the development already achieved. The less 
differentiated the cell, the wider the variety 
possible. Greater progress in differentiation 
produces more resistance to a change in 
form. 

Przibram*'’ shows that disturbances of 
any nature may produce changes in rate of 
growth as well as in form. Trauma in- 
creases rapidity of growth until the injured 
part has once more caught up. 

In our opinion, we can apply the Arndt- 
Schultz law to explain the occurrence of 


deformities, somewhat in the following 
manner: (i) minor stimuli cause irritation 
and result in overgrowth or division; (2) 
major stimuli cause inhibition and result in 
stunting, absence of division, webbing, etc., 
and, if exceptionally severe, will result in 
necrosis or loss of body parts. 

According to the theory of Murk Jan- 
sen, the degree of harm done depends on 
the rate of growth. Fast growing cells are 
especially vulnerable and may be affected 
by amniotic pressure. Excessive pressure 
may lead to ischemia, lack of nutrition and 
resultant growth disturbances. 

To put all these theories together, we 
arrive at the following “explanation” for 
the abnormal development in the present 
case: Non-specific irritation may have oc- 
curred at a period of gestation when the 
right shoulder and arm were being formed 
but were not yet completely differentiated. 
Possibly an excessive amount of building 
material was present, and when the rate of 
growth was accelerated to make up for the 
harm done, a double humerus and plural 
hand resulted. 

Some form of injury is thus the most prob- 
able explanation. What the irritating mech- 
anism was we have no way of knowing, 
although the following may be considered: 

1. Intra-abdominal pressure in preg- 
nancy may have been abnormally in- 
creased, causing adhesions between the 
amnion and an extremity of the embryo. 
If expansion of the fetus and of the amnion 
did not take plaee in the same proportions, 
the points of adhesion might lead to super- 
ficial or deep grooves, and these might 
eventually become completely separated. 
In the case under discussion, grooves of 
separation appear down the arm, while the 
hands are separated completely. 

2. Diseases of the amnion or of the uter- 
ine mucosa may adversely affect the em- 
bryo. The fetus is well protected against 
injury, but inflammation or other disturb- 
ance of the maternal genital tract may have 
been present before conception. Insuffi- 
ciency of amniotic fluid and excessive am- 
niotic fluid have both been suggested as 
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causes of deformity. Doederlein suggests 
also that hemorrhage into the fetal mem- 
branes may be a factor. Usually, it is 
believed, the mechanism in these changes 
is pressure ischemia. 

3. Physical or mental trauma. Infectious 
and toxic influences, maternal genital path- 
ology, etc., must also be considered. In cer- 
tain cases, -v-rays, particular!}'’ if applied in 
early pregnancy, have produced monsters. 
This may be excluded in our case. 

4. Various experimenters have produced 
sports in animals by altering their milieu 
(or their bodily form). Loeb found that 
double monsters resulted from chemical 
changes in seawater; Hertwig produced 
spina bifida and other changes by altera- 
tions in temperature; Bodenstein caused 
duplication and reduplication of legs by 
interchanging the right and left legs in the 
embryos of butterflies or by turning the 
legs 90 degrees. Schade*^ produced deformi- 
ties by calcium deficiency and changes in 
sodium chloride metabolism. Experimental 
fracture of an extremity in some cases 
resulted in duplication. 

Whatever pathogenetic factor is postu- 
lated, in our case the spina bifida of the 
fifth cervical vertebra was presumably the 
result of an insufficient vertebral segment 
or a secondary Injury to the area of the 
somites. 

Time oj Injury. It is interesting to 
speculate at what time the causative injury 
took place. Our conclusion is that it must 
have been very early in embryonic life, 
probably in the third or fourth week. At 
this time, two pairs of small,, bud-like 
prominences or round tuberosities appear 
anteriorly at the sides of the embryo, repre- 
senting the blastomatous arm mesenchyme. 
They later acquire a sort of mitten forma- 
tion, without finger differentiation. The 
scapula is very high, at the level of the four 
lower cervical vertebral bodies. Injury or 
arrest of development at this stage would 
cause deformity of the whole scapula-arm- 
hand complex, since this period is one of 
rapid change and differentiation for the 
upper extremity. The diminished resistance 


of the extremity would make it unusually 
responsive to any noxa. 

During the separation of the skeletoge- 
nous material, some factor produced seg- 
mentation, causing two humeri, two radii 
and three ulnae to materialize. A rotation 
produced an opposition of the third hand to 
the two others. The scapula probably sepa- 
rated originally and then fused into one 
giant scapula while the humerus, lower 
arm, and hand split in three different 
planes. As Klaussner pointed out, in dupli- 
cation of the hand, the radial margins face 
each other with one thumb or none at all in 
the middle axis and suppression of the 
radial segment (note the missing radius of 
the lower hand). The upper hand shows 
so-called ulnar adaptation in a different 
plane. 

Fracture of the scapula-arm-hand blas- 
tema in the third or fourth week may have 
caused a process of degeneration, followed 
perhaps by a process of super-regeneration 
with rearrangement of the skeleton. Per- 
haps as a result of this rearrangement, the 
additional ulna materialized and the ole- 
cranon was rotated in the ventral plane. 

SUMMARY 

A case of congenital abnormality of the 
right arm and hand is presented in which 
the patient had duplication of the arm 
bones, terminating in a triple hand. 

A survey of the literature fails to reveal 
a case like this, although duplication of 
extremities has often been reported. 

An attempt is made to arrive at an 
embryologic explanation for the anomaly. 

We may add that the patient feels in no 
way inhibited by her deformity (except for 
her shyness) and has absolutely refused any 
attempts at correction. 

We are indebted to Dr. H. Kornfeld, of East 
Orange, for aid in the discussion of the embry- 
ology of this case. 
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THE ECTOPIC KIDNEY— A GYNECOLOGICAL DIAGNOSTIC 

PROBLEM* 

WITH CASE REPORT 

Phineas Bernstein, m.d. 

NEW YORK, NEW YORK 


A PELVIC kidney is an infrequent, 
and, most often, an accidental find- 
ing in gynecological surgery. Be- 



Fig. I. Diagram of preoperative pelvic findings. 


cause of its similarity to pelvic tumors, 
recognition is quite rare. When accompa- 
nied by gynecological symptoms the condi- 
tion may lead to unwarranted laparotomy, 
and for this reason its preoperative identi- 
fication is of utmost importance. When an 
ensuing hydronephrotic syndrome clinically 
suggests kidney displacement, intravenous 
roentgenography and retrograde pyelog- 
raphy are successfully employed for veri- 
fication of the finding. In the case presented 
here, x-rays were taken, but, as will be seen, 
poor visualization of the affected kidney 
did not seem to warrant a further roentgen 
study, since the pain was not on the same 
side. 

A brief presentation of this case is worthy 
of note because of the unusual features and 
atypical operative findings, which seem to 
clarify the cause of diagnostic error. The 
value of painstaking x-ray technique is 

demonstrated. 


D. W., married, age 24 years, music teacher, 
entered Mt. Sinai Hospital on February 16, 
1939. In childhood, she had had pneumonia 
and bronchitis. The latter recurred several 
times subscquenth^ In 1929 her sight was 
restored by operation after a three months’ 
period of blindness. A left salpingectomj’^ was 
performed four years before, for an unruptured 
ectopic gravidity. 

The menses had always been normal (14 X 
28 X 4). A six week amenorrhea since the last 
regular period on December 27, 1938, was 
followed by profuse, continuous bleeding, 
accompanied by severe, constant, low back 
pain and intermittent umbilical pain, which 
radiated into the medial and anterior aspects 
of the right thigh. There were also urinarj' 
frequency and urgency. Coitus without contra- 
ception occurred one week after the last period. 

The patient, a short, thin, colored female 
appeared acutely ill, although the temperature 
was only ioo°f. The pharynx was injected and 
moist rales were heard tltroughout the chest. 
The accommodation response of the pupils was 
sluggish. Pronounced midline abdominal ten- 
derness was elicited. The left lower abdominal 
scar was firmly healed. 

Upon pelvic examination, moderate uterine 
bleeding was observed. To the left was a 
tender, immovable, semi-cystic mass extending 
from the posterior pelvis to the anterior ab- 
dominal wall, to which it was fixed. In the 
right pelvis the indefinite contour of an 
adnexal mass could be palpated through 
thickened parametria. Examination under an- 
esthesia was advised because of marked muscle 
rigidity. 

Laboratory Findings. Blood pressure was 
122/80. Sedimentation time was over one hour. 
Hemoglobin was 80 per cent; red blood cells 
4,700,000; white blood cells 10,400; 66 per cent 
polymorphonuclear leucocytes; 30 per cent 
lymphocytes; 2 per cent eosinophiles; i per 
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cent mononuclear leucocytes. Urine, Wasser- opened. The pelvic organs were hidden from 
mann and Aschheim-Zondek tests were entirely view by adherent omentum, and the anterior 
negative. Sputum examination revealed no abdominal peritoneum was firmly attached to 



Fig. 2. Operative pelvic findings, showing left ectopic kidney, right bladder 
vault retracted by right adnexal adhesions and marked chronic pelvic 
adhesive peritonitis. 


tubercle bacilli. The chest .v-ray was also 
negative. 

Since the radiation of the pain suggested 
bladder or right renal tract involvement, an 
intravenous pyelography was done. Left pelvic 
concretions, probably phleboliths, were re- 
ported. The left kidney, however, was com- 
pletely obscured by intestinal shadows. The 
right kidnejr was normal in size, shape and 
position. Inasmuch as there were no left renal 
signs or symptoms, rechecking the left kidney 
by x-ray was considered unnecessary. 

Operation was delayed, however, until the 
cough subsided. The preoperative diagnosis 
under anesthesia was: left inflammatory cystic 
mass, adherent to the anterior abdominal wall 
underneath the abdominal scar; and also a 
right tender adnexal mass fixed in the anterior 
cul-de-sac. (Fig. i.) 

Eleven days after admission, under avertln 
and ethylene anesthesia, the abdomen was 


the omentum overlying and attached to the 
large left retroperitoneal pelvic mass. (Fig. 2.) 
The entire right bladder vault was folded back 
proximally upon itself and fixed to the right 
adnexal mass by inseparable adhesions. 

A small uterus was buried deeply beneath a 
cluster of seroceles and adhesions to the sigmoid 
and bladder. No vestige of the left tube was 
demonstrable. The left ovary, enlarged, cy.stic 
and buried, was dissected from adhesions sur- 
mounting the lower part of the above described 
retroperitoneal mass, which extended from the 
fourth lumbar vertebra into the true pelvis. 
The mass was firm and size of a grapefruit. 
It protruded forward and was adherent to the 
abdominal wall peritoneum underneath the 
scar. 

Upon incising the thickened adhesions and 
the capsule, the left kidnej’- cortex was ob- 
served. The capsule was immediately sutured. 
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On the right side a large retort-shaped tube 
and an enlarged diseased ovary were enucleated 
by blunt and sharp dissection from the anterior 
cul-de-sac and right bladder vault adhesions. 


was II cm. long. The wall w'as 5 mm. wide. 
The fimbriated end w'as closed, bulbous and 
retort-shaped, with surface adhesions. Pro\i- 
mally the lumen was obliterated. 



Fig. 3. Postoperative kidney A.-ray (intravenous) showing clear outline of a 

left ectopic kidney. 


The right tube and portions of both ovaries 
were removed, care being exercised to preserve 
the ovarian blood supply. 

Pathological report revealed chronic sal- 
pingitis and hydrosalpinx; follicle cysts in dis- 
eased portion of ovaries. The Fallopian tube 


Postoperatively there w^as right lower quad- 
rant pain, tenderness, spasticity and dysuria. 
Right thigh pain persisted for ten days. There 
were also a productive cough and rales at both 
lung bases but these disappeared after eight 
days. During this time the temperature rose 
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to 102.8 degrees, but subsided within several 
days. 

Two weeks after operation, March i6, 1939, 
a second x-ray (Fig. 3) of the urinary tract 
showed “left kidney in ectopic position in the 
presacral area.” 

The patient, observed at the follow-up clinic 
on May 12, 1939, ten weeks after operation, was 
free of symptoms. The left presacral mass was 
palpated very distinctly. 

SUMMARY 

1. An interesting and undiagnosed case 
of asymptomatic ectopic kidney is pre- 
sented. The error of omission committed 
here is of teaching value. 

2. Contralateral bladder distortion from 
chronic inflammatory adhesions produced 


the urinary syndrome on the contralateral 
side. 

3. Preoperative x-ray, because of intes- 
tinal shadows, did not reveal an ectopic 
kidnej^ 

4. The importance of proper preparation 
of the patients for x-ray is stressed by this 
case. Postoperatively, pyelography con- 
firmed the laparotomy findings of left ec- 
topic kidnej^ 

5. An ectopic kidney should be suspected 
when a low retroperitoneal pelvic mass is 
felt, even when it is fixed to the anterior 
abdominal wall. 

6. The rarity of this condition, the atyp- 
ism of the symptoms, and the instructive 
elements of the case warrant reporting. 



FALLACIES IN DIAGNOSIS OF RENAL AGENESIS 

WITH SPECIAL REFERENCE TO MICROSCOPICAL URETERAL ORIFICES 
Ralph L. Dourmashkin, m.d. and Irving Light, m.d. 


NEW YORK, NEW YORK 


T he greatest majority of reported 
cases of congenital solitary kidney 
were discovered at autopsy, the pa- 
tient having died in most cases from causes 
unrelated to the lesion in the urinary tract. 
With the advent of the cystoscopic and 
intravenous pyelography era, the literature 
became replete with case reports in which a 
clinical diagnosis of renal agenesis was 
made. By far the largest series from a single 
clinic was reported by Braasch and Mer- 
ricks^ (sixty-nine cases). They were careful, 
however, to point out that the diagnosis 
was definitely established by autopsy or 
surgical exploration of the absent side only 
in twenty-seven cases and that in the other 
forty-two cases it was inferred from roent- 
genographic and cystoscopic data. A clini- 
cal diagnosis of renal agenesis was made in 
131 cases of the total 696 cases* so far 
reported in the literature but only in forty- 
one instances, or 31 per cent, was the 
diagnosis corroborated either by autopsy 
(seventeen cases) or by operation (twenty- 
four cases). It is possible that in a number 
of unproved cases a rudimentary or a 
totally destroyed kidney really existed on 
the so-called absent side, which in some 
instances may have even communicated 
with the bladder by means of an orifice so 
minute that its presence could be detected 
only by microscopical sections. 

' The diagnosis of a solitary kidney ordi- 
narily is based on the following findings: 

I. The apparent absence of a ureteral 
orifice on one side on repeated cystoscopic 
examination in an otherwise normal looking 
bladder. In cases of advanced cystitis asso- 
ciated with thickened mucosa and with 
extensive edema this finding may not be of 

* A copy of the complete bifalfography on the subject 
and a chart upon which the above data is based will be 
gladly mailed by the authors upon request. 


value since the orifice may be extremely 
difficult to locate. The possibility of an 
ectopic location of the ureteral orifice must 
also be considered, as the ureter may end, 
according to Elsendrath and Rolnick," in 
the posterior urethra, the seminal vesicles, 
the vas deferens, or the ejaculatory duct 
in the male, and in the urethra, in one horn 
of a bicornuate uterus, in the wall of the 
cervix uteri, in the vagina, in the vestibule 
of the vagina, and in the persisting duct of 
Gaernter in the female. 

2. Absence of indigo-carmine elimination 
on one side. 

3. Absence of a kidne}’’ silhouette on 
plain roentgenogram. 

4. Absence of elimination of opaque me- 
dium on one side in intravenous pyelog- 
raphy. 

5. Roentgenographic evidence of renal 
enlargement and asymmetry of the psoas 
muscle shadows. 

Neither one nor all of the above findings 
may be an absolute criterion of an ab- 
sent kidney as may be gleaned from the 
following: 

I. Failure to find a ureteral orifice in an 
otherwise normal looking bladder. The ori- 
fice may be so minute that its presence can 
be discovered only on microscopic sections. 
In the classical case reported by Wason,^ 
the orificed was so minute as not to be visi- 
ble to the naked eye and yet allowed uri- 
nary drainage. In her case the patient was 
an infant seven months old, apparently 
healthy until it was six months of age, when 
fever, diarrhea, and emaciation developed 
and death finally occurred. Autopsy showed 
advanced bilateral hydronephrosis and 
megaloureter. At the site of the ureteral 
orifices cystic projections were found which 
on most careful inspection showed no open- 
ing. A solution of thorium was then injected 
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into both ureters but it could not be seen to 
escape through the protrusions. On stand- 
ing for one hour, however, a small amount 
of the solution was found to have collected 
in the bladder. Serial microscopic sections 
were cut through the bulbous portions of 
the cyst in search of orifices which were 
found on both sides. 

A somewhat similar case was reported by 
the senior author.^ His patient was a boy 
4 years of age who had a pyuria, inter- 
mittent attacks of pyrexia accompanied by 
chills, and pain in the bladder and both 
kidney regions. Since birth the child had 
been unable to pass urine in a free stream. 
Examination of the blood showed the pres- 
ence of malarial parasites. The urine was 
loaded with pus. The phenosulphonephtha- 
lein output was only loH per cent in two 
hours; the blood chemistry was, however, 
normal. Cystoscopy showed a huge cystic 
swelling situated in the middle and on the 
left side of the bladder very close to the 
vesical neck. No orifice could be found on 
the left side. The intravenous pyelogram 
showed no elimination on either side. A 
diagnosis of a bladder cyst obstructing the 
urinary flow with advanced bilateral infec- 
ted hydroureter-nephrosis was made. On 
suprapubic cystotomy a huge cyst was 
found on the left side of the bladder ob- 
structing the vesical neck. This cyst did not 
contain a ureteral orifice but one was found 
situated to the left side of the cyst. The 
child died of uremia within twenty-four 
hours. Autopsy showed marked destruction 
of both kidneys, which were reduced to 
shells, and tremendously dilated ureters. 
There were two ureters on the left side, one 
of which ended, apparently blindly, in a 
huge cystic dilatation within the bladder. 
Careful scrutiny with magnifying lenses 
failed to disclose a ureteral orifice over the 
tumor, but microscopic serial sections cut 
through the lower end of the ureterocele 
definitely established the presence of an 
orifice which measured Ko cm. in diameter. 

The two cases cited above indicate that 
an apparent absence of a ureteral orifice as 
determined by an unaided eye is not a 


criterion that such a condition actually 
exists as the ureteral opening may be dem- 
onstrated microscopically. 

2. Chromocystoscopy. In the presence 
of a destroyed kidney, with or without a 
microscopic ureteral orifice, elimination of 
the dye will not take place. 

3. A small atrophic kidney or a shell 
kidney may exist on the side where its 
absence is suspected and fail to cast a 
shadow on x-ray, or the x-ray may be so 
obscure that no renal silhouette can be 
made out at all. 

4. The absence of dye elimination in in- 
travenous pyelography may be due to a 
completely destroyed kidney. 

Enlargement of the renal shadow, un- 
doubtedly compensatory in nature, is a 
fairly uniform and a characteristic x-ray 
finding in cases of solitary kidney, as well 
as the increased size of the renal pelvis 
which occurs less frequently. Recently 
Braasch and Merricks^ made an interesting 
observation that in 16 per cent of their 
cases the psoas muscle shadow was wider 
and that in 40 per cent there was an occur- 
rence of less sharper definition of the psoas 
muscle on the side where the kidney was 
absent. These findings were noted in two 
out of the nine unpublished cases observed 
by one of us (R. L. D.) but cannot, of 
course, be construed as pathognomonic evi- 
dence of renal agenesis. 

It can, therefore, readily be seen from the 
above that we really have not a single diag- 
nostic criterion which determines clinically, 
with absolute certainty, that we are dealing 
with a congenital absence of one kidney. 

The clinical significance of the foregoing 
lies in the fact that in a case in which a 
complete urologic survey discloses what 
appears to be a congenital solitary, but 
otherwise normal kidney, but which pre- 
sents unexplained evidence of urinary in- 
fection, such as pyuria, pyrexia and pain on 
the side where the kidney is supposedly 
absent, an exploratory operation may be 
indicated to rule out the possible presence 
of a diseased, functionally dead kidney. 
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CASE REPORTS 

Case i. A 20 year old colored female was 
admitted to the obstetrical service at Syden- 
ham Hospital, December 12, 1936 with symp- 
toms pointing to toxemia of pregnancy. She was 
apparently about seven months pregnant, 
gravida i, para o. For the last three months of 
her pregnancy she had had headaches and 
ankle edema. At the time of admission she ap- 
peared toxic, her blood pressure was 210 sys- 
tolic, 130 diastolic, and ankle edema was 
present. Fetal heart sounds were not audible. 
The eyegrounds showed distended vessels. 

The urine analysis disclosed 4 plus albumin, 
a few red blood cells and a moderate number of 
pus cells in clumps. The blood examination 
showed 74 per cent hemoglobin, 4,750,000 red 
blood cells, 14,300 white blood cells, 70 per 
cent polys, of which 16 per cent were immature, 
16 per cent lymphocytes, and 4 per cent mono- 
cytes. The urea nitrogen was 56, uric acid 4.6, 
and glucose 79. The Van Slyke index was 
77.9 (144 per cent of standard clearance). 

On the night of admission the patient was 
delivered of a dead fetus, and improved rapidly 
thereafter. As her urine continued to be loaded 
with pus cells and red cells, she was referred 
to the urologic department for survey. 

The plain roentgenogram (Fig. i) showed a 
very dense but mottled, huge calcified area over 
the region corresponding to the position of the 
right kidney. The shadow extended from the 
eleventh rib to a level just below the transverse 
process of the second lumbar vertebra. There 
was no silhouette of a kidney shadow surround- 
ing this calcified area. In view of subsequent 
findings which pointed to absence of kidney on 
same side, this shadow, especially because of 
its mottled appearance, could have easily 
been mistaken for one of extrarenal origin. 

The intravenous pyelogram (Fig. 2) showed 
a complete absence of dye elimination on the 
right side. The left ureteropelvic tract was 
visualized very well and there was the charac- 
teristic compensatory dilatation of the pelvis 
and all of the calyces and ureter commonly 
observed in cases of solitary kidney. 

Cystoscopy on January 3, 1937 disclosed no 
ureteral orifice on the right side, and on pro- 
longed inspection indigo carmine, which was 
injected previously by the intravenous route, 
was not seen to emerge from any point on that 
side. On the left side the dye came through in 
powerful jets of excellent concentration. The 


urine obtained from the left kidney was clear 
and on microscopic examination showed no 
abnormal constituents. The bladder urine, 
although laden with pus and red blood cells, 
showed neither tubercle bacilli nor any other 
organisms. 

Two days later the patient was C3^stoscoped 
bjr another member of the urologic staff with 
special reference to localization of an orifice 
on the right side. This time again no orifice 
could be found on verj" long and conscientious 
inspection. The bladder mucosa showed no 
evidence of anj"^ inflammator}'’ lesion. It ap- 
peared perfectlj"^ smooth and normal through- 
out, and a ureteral orifice, if present, should 
therefore have been found with ease. 

A tentative diagnosis was made of a tubercu- 
lous right kidnej'' undergoing an autonephrec- 
tomy through calcification (puttj'- kidnej"), 
having an atropiiied ureter with a microscopic 
opening into the bladder. It was believed that 
the presence of a focus of infection was respon- 
sible for the toxemia of pregnancj' and that 
removal of this focus would prevent a similar 
episode in the future. 

An explorator}" operation was performed bj'' 
Dr. S. Malisoff on Januarj" 8. A small atrophied 
right kidnej’’ was found which was removed. 
The right ureter was explored with a probe 
which could be passed onlj^ for a distance of 
2 inches. Methylene blue was then injected 
into the ureteral stump which was then ligated. 
One-half hour after the operation urine obtained 
by catheterization of the bladder ivas faintly blue 
and two hours later a specimen bad a marked 
blue color, luhich proved beyond any doubt that 
a communication existed between the right kidney 
and the bladder. This explained the presence of 
pus in the urine. 

The removed right kidney measured 7 by 
4.5 by 2.5 cm., was markedly atrophied, and 
was covered by adherent peri nephritic fat 
which had undergone fibrolipomatous changes. 
The capsule stripped with difficulty. On section 
the kidney was found to consist of many sacs, 
each filled with a gritty material which had 
undergone calcareous changes. The sacs also 
contained a great deal of cheesy material. No 
actual calculi were present. Unfortunately, 
after being photographed, the specimen was 
misplaced so that no microscopic section could 
be made. Grossly, however, the specimen was 
undoubtedly that of a tuberculous (putty) 
kidney. 
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The postoperative course of the patient was 
uneventful and she was discharged Januarj^ 
21, 1937. 



Fig. I. Note the huge mottled shadow in the 
region of the right kidney. Cystoscopy 
showed no ureteral orifice and no elimi- 
nation of indigo-carmine on same side. 
The case could have readily been mistaken 
for a congenital solitary kidney and an 
extrarenal calcification on the right side. 

Careful search of the literature revealed 
but one other case, reported by UthofF“ 
similar to the one cited above. In his case, 
although cystoscopy and intravenous pye- 
lography pointed to the presence of a soli- 
tary kidney, an exploratory operation was 
nevertheless performed on the “absent” 
side which disclosed a large calcified cystic 
kidney mass. In his case a female patient 
complained suddenly of severe pain in 
the region of the “absent” kidney. As the 
urinalysis showed pus and blood and as the 
investigation of the bladder and the oppo- 
site kidney showed no evidence of any 
lesion, we would venture to suggest that in 
his case, as in our own, blood and pus found 
its way into the bladder from the destroyed 
kidney through a microscopical ureteral 
opening. 

McKenzie and Hawthorne® emphasize 
that in 3 of their series of five cases of renal 
aplasia, pain was for unexplained reason 


complained of on the side of aplasia. It can 
be readily seen that the presence of a rudi- 
mentary, trouble-giving kidney, might have 



Fig. 2. Same side. Intravenous pyelogram 
[showed no elimination of dye on the right 
side. Note the uniform dilatation (com- 
pensatory) of the left ureteropelvic tract, 
characteristic of a solitary kidney. 

been entirely overlooked had the maldevel- 
opment reached a slightly higher degree, 
resulting in the absence of a visible ureteral 
orifice. In a few of the reported cases of 
solitary kidney in which cystoscopy did not 
show a ureteral orifice on one side, pain was 
for some “unexplained reason” a promi- 
nent symptom on the side where the kidney 
was supposed to be absent. 

Case ii. N. S., age 27, a white male, single, 
was admitted to Sydenham Hospital on June 
26, 1936, complaining of high fever, nausea and 
pain in the pelvic region. There were no symp- 
toms of bladder irritability. The patient denied 
having had gonorrheal infection but stated that 
occasionally he had received prostatic massage. 

His temperature on admission was io6°f. 
which gradually returned to normal on Ju^ 
19. During this time physical examination was 
entirely negative. The prostate gland as felt per 
rectum was normal and there was no evidence 
of urethritis. The .v-ray of the urinary tract was 
unsatisfactory and that of the chest showed no 
lesion. The urine was laden with pus, blood and 
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bacteria. Blood cultures were negative at the 
end of twenty-four, forty-eight and seventy-two 
hours. The Widal was negative. Blood examina- 



Fig. 3. Although all \-ray and cystoscopic find- 
ings pointed to absence of a kidney on the right 
side, an e.xploratory operation was performed 
because of unexplained pyuria. Cross section 
of atrophic tuberculous (putty) kidney re- 
moved at operation. The organ measured 
7 X 4.5 X 2-7 cm. 

tion for melitensis and typhoid and paratyphoid 
A and B was likewise negative. The blood 
chemistry was normal. 

On July 20, the patient began to complain of 
slight burning on urination and his temperature 
rose again to 102.4°?. and ran an irregular 
course, going up as high as 104.6°?. until July 31 
when it dropped down to normal again. 

Three cystoscopic investigations during this 
period failed to visualize a ureteral orifice on the 
left side; likewise there was no indigo carmine 
elimination on the same side. The output of the 
dye was excellent from the right orifice. The 
bladder wall was trabeculated and the mucosa 
slightly reddened. The urine obtained from the 
right kidney was clear and contained on micro- 
scopical examination but an occasional leuko- 
cyte. 

Two intravenous pyelograms at twelve day 
interval failed to visualize the left ureteropelvic 
tract. The right tract showed a moderate dila- 
tion characteristic of a solitary kidney. 

As every other condition was excluded with a 
fair degree of accuracy, it was evident that the 
patient had a urinary tract infection. He had 
neither the clinical manifestations nor the 
cystoscopic evidence of acute bladder Infection 
or urethritis and the examination of the right 
kidney urine likewise could not explain the 


source of his heavy pyuria. We suggested that 
the patient might have an acute exacerbation 
of an old infection in a destroyed kidney on the 
left side and that pus and blood found its way 
to the bladder through a microscopical ureteral 
orifice. An exploratory operation on the so- 
called absent side was therefore advised, but 
the patient refused to submit to it and was dis- 
charged from the hospital on October 20,1936. 

SUMMARY AND CONCLUSIONS 

1. Review of the literature indicates that 
of 13 1 reported cases in which a clinical 
diagnosis of renal agenesis was made, 41 
cases or onlj' 3 1 per cent were confirmed by 
either exploratory operation or autopsy. 

2. The most thorough urologic investiga- 
tion which includes cystoscopy, chromo- 
cystoscopy, plain roentgenographjf, and in- 
travenous pyelography, cannot completely 
rule out the presence of a destroyed infected 
kidney with microscopic orifice on the so- 
called “absent” side. 

3. The ureteral orifice may be so minute 
that its presence may be demonstrated on 
microscopic sections only. 

4. A case is reported in which complete 
urologic survey showed what appeared to 
be a solitary kidney. Because of unex- 
plained pyuria, exploratory operation was 
done, revealing an autonephrectomized 
(putty) kidney on the opposite side. Meth- 
ylene blue injected into the ureteral stump 
was recovered from bladder shortly after 
operation, which definitely proved that a 
communication existed between kidney and 
bladder, explaining the pyuria. 
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POLYPOSIS OF THE COLON 

Joseph E. Strode, m.d., f.a.c.s. 

The Clinic 

HONOLULU, T. H. 

G eneralized polyposis of the colon cecum, but that their appearance in the 
is not a new clinical entity, but the sigmoid and the rectosigmoid regions is ap- 
realization of the frequent associa- proximately eight times more frequent than 
tion of this condition with carcinoma of the in any other portion of the colon. This, they 
large intestine has progressively broadened point out, is particularly significant in the 
the field of its interest. Articles in recent light of the similar occurrence and ratio of 
literature by Erdmann and Morris,^ Me- the distribution of carcinoma of the colon, 
Kenney,^ Rankin and Grimes,^ Miller and and immediately suggests a relationship. 
Sweet, ^ Coffey® and others, not only em- While the average age of the individuals 
phasize the frequency of malignant degen- in which the condition is recognized is 
eration in this condition but call attention around the second and third decade of life, 
to the frequent familial tendency of the patients as young as 2 years and as old as 
disease. 70 have been reported. 

It is generally acknowledged that the The diagnosis of the condition is easily 
lesions are of the adenomatous type and the made, the simplest means being by the 
term “multiple adenomatosis” proposed palpating index finger substantiated by in- 
by Lockhart-Mummery,® is a more descrip- spection through the rectosigmoidoscope. 
tive terminology but “polyposis” seems to A colon x-ray, in addition, helps determine 
be the more popular expression. the extent of the involvement. In other 

Erdmann and Morris are responsible for words, if an examination is made that is 
the clinical classification of polyposis of the called for by the patient’s presenting symp- 
colon into two groups, namely: (i) the toms, there should be no excuse for failing 
adult (acquired type), and (2) the adoles- to arrive at a proper diagnosis, 
cent, or congenital disseminated type. This The treatment of polyposis of the colon 
classification, while not serving to differ- is surgical and when a generalized involve- 
entiate morphologically the Individual vari- ment is encountered, complete removal of 
ations frequently encountered, does on the the colon is the only assurance against 
whole serve as a useful working basis. subsequent serious complications. Isolated 

The acquired type presents itself in adult polyps of the colon may be dealt with indi- 
life, usually as a few scattered polypi sec- vidually, either by excision or fulguration 
ondary to frank evidences of chronic in- by way of the proctoscope or transabdomi- 
flammation. They are, not infrequently, nally, but x-ray studies of the colon should 
the precursors of malignant degeneration. be made at the time to see if polyps higher 
The adolescent (or congenital dissemi- up can be demonstrated. However, when 
nated type) manifests itself early in life by negative evidence is obtained, one has the 
intermittent diarrhea, rectal bleeding, ab- feeling that possibly their presence is being 
dominal cramps, loss of weight and sec- overlooked. Just recently, an abdomino- 
ondary anemia. This is the type in which perineal resection of the colon was done 
the familial nature of the disease is evi- because of malignancj'- developing at the 
dent. Rankin and Grimes point out that site of removal of a polyp by Dr. Straub of 
these tumors are widely distributed in the our Clinic, nine years previousl3^ In the 
colon, frequently extending from anus to removed specimen of rectosigmoid there 
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were other polyps and there may be more 
proximally situated to the point of excision 
that will give further trouble. 





Fig. I. A'-ray after a barium enema. The filling 
defects caused by the polyps are characteristic, 
showing tlie extent of the disease prc- 
operatively. 

More recently, cases have been reported 
in which the colon has been removed to the 
rectosigmoid region, the polyps in this area 
being removed by fulguration and this part 
of the gut later utilized for anastomosis to 
the ileum. A permanent ileostomy is cer- 
tainly to be avoided if this can be accom- 
plished with safety to the patient, but this 
hardly seemed feasible in the case which we 
are reporting. 

When complete excision of the colon is to 
be done, a preliminary ileostomy is impera- 
tive, since this places the colon at rest and 
permits a considerable degree of recupera- 
tion of the structures before extirpation. 
The contents of the colon can be thoroughly 
cleaned out; many virulent bacteria are 
meanwhile destroyed, making peritonitis 
at subsequent operation less likely; the loss 
of blood diminishes and meanwhile the pa- 
tient’s depleted reserve is built up by trans- 
fusions ; etc. If the rectum is to be preserved, 


an initial procedure of anastomosing the 
ileum to this portion of the gut may be 
considered, but most observers apparently 
prefer doing this as the terminal step. 

In removing the colon, this may be done 
in one stage or several, depending upon 
how the patient reacts to the ordeal. The 
operation may be discontinued at any time 
that it seems desirable. 

CASE REPORT 

The patient, a Hawaiian male, aged 20, en- 
tered Queen’s Hospital on March, 23, 1939, 
under the care of Dr. Min Hin Li, who made the 
diagnosis. He had apparently been perfectly 
well until two months before admission to the 
hospital, when he developed diarrhea, abdomi- 
nal cramps, dizziness and chills. The stools were 
watery and frequently contained gross blood. 
His appetite was poor and during this time he 
had lost 20 pounds in weight. General physical 
examination on admission was negative. Blood 
examinations at this time revealed 55 per cent 
hemoglobin, 4,390,000 red cells and a white 
blood count of 15,900, with polymorphonu- 
clears 78 per cent, eosinophiles i per cent, mono- 
cytes 3 per cent, lymphoc3'tes 9 per cent. The 
red cells showed manj'' macrocjTes, much poi- 
kilocytosis and considerable achromic staining. 
Repeated stool examinations, including cul- 
tures, showed nothing abnormal except for a 
strongly positive test for blood. The urine was 
negative, as were the Wasserraann and Kahn 
tests. On March 25 and 30, transfusions of 500 
cc. of citrated blood were given; the blood 
count on April i revealed hemoglobin 70 per 
cent, red blood count 4,780,000, white count 
15,200, poljrmorphonuclears 61 percent, eosino- 
philes 3 per cent, monocytes 4 per cent, and 
lymphocytes 32 per cent. 

Digital and proctoscopic examination of the 
rectum revealed many polypi, but microscopic 
sections from biopsies of the most suspicious 
appearing ones showed nothing suggestive of 
malignancy. There was much oozing of blood 
from the irritated polyps during this examina- 
tion. Colon x-raj^s indicated a generalized in- 
volvement of this structure by the polyps. 

The temperature record previous to surgery 
showed only an occasional rise to 99°f. 

No relative had apparently suffered from a 
similar condition. However, it is easily possible 
that this part of the history might be in error. 
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The patient left the hospital on April 6, feel- Under spinal anesthesia (pontocaine) a Mc- 
ing better, but was readmitted eight days later Burney type of incision was made. The ileum 
because of a recurrence of the symptoms for was divided just proximal to its termination in 



Fig. 2. Specimen removed at second oper- 
ation (first operation ileostomy). Appendix 
at left, with its mucosa also polypoid; 
cecum and first part of colon. Note the 
long pedicle of the polyp above, and the 
size of the one below, backed by white 
paper. 

which he had originally come. Blood examina- 
tion at this time showed hemoglobin 75 per 
cent, with 4,530,000 red cells and 25,450 white 
blood cells, with 75 per cent polymorphonu- 
clears. Stool examinations continued uniformlj’^ 
positive for blood. 



Fig. 4. Specimen removed at fourth operation, 
consisting of rectum and perirectal tissues, 
sliced longitudinally to show’ muscular and 
mucosal layers. 

It was felt at this time that there was no 
treatment for this condition except surgerj', and 
that a complete removal of the colon was nec- 
essary due to the large number of polypi visible 
and palpable in the rectum. The patient was 
transfused on April 19 and 24 and the first 
stage operation was done on April 25. 


Fig. 3. Specimen removed at third operation, 
including the second portion of the colon, 
the splenic flexure, w'hich was not so 
heavily studded with polypi, and the first 
portion of the sigmoid. 

the cecum, with the cautery between Stone 
aseptic intestinal clamps. The distal end was 
turned in and dropped back. The proximal end 
of the ileum was mobilized so that it could be 
drawn out beyond the abdominal wall for ap- 
proximately 4 inches. This was accomplished by 
severing the mesentery near the root, first 



Fig. 5. Very low pow’er (3).^ times enlargement) 
of an entire polyp, showing, on the right its 
stretched base of relatively normal colon 
mucosa, on the left the structure of the polyp 
itself. 

compressing the vessels before severing, to see 
if the circulation in the ileum to be mobilized 
remained adequate. It is a point v orth remem- 
bering that only a small amount of mesentery 
can be divided near the bowel without interfer- 
ing with the circulation, while a considerably 
greater amount can be divided near the mesen- 
teric root without trouble, due to the anasto- 
mosing loops of vessels distal to this region. 

The proximal ileum was drawn well out of the 
wound, attached to the peritoneum and fascia, 
and the incision closed around it. A large sized 
Pezzer catheter was then placed into the pro- 
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trading ileum and the gut wall inverted around were closed up to the protruding colon, the 
it. By this means the intestinal contents during Stone clamp was again applied, the gut cut off 
its most irritating period, was conveyed awaj^ with a cautery and an aseptic closure of the gut 



Fig. 6. Low po\\er photomicrograph of the 
area outlined in Figure 5, showing normal 
structures at the right, below, and the 
adenomatous polypoid structures above 
and at left. Note the difference in the char- 
acter of the glands, and the loose gelati- 
nous type of the stroma of the polypoid 
portion. 

from the abdominal wall and at no time during 
the postoperative period was there excoriation 
of the skin. Tube drainage of the intestinal con- 
tents was successful for two or three weeks. 
After removal of the tubes the skin was pro- 
tected by zinc oxide sprinkled with kaolin and 
overlaid with vaseline gauze. 

Between the first and second operations, the 
patient was given another transfusion of 500 cc. 
of blood. 

On May 1 2, or seventeen days after the first 
operation, again under spinal anesthesia, a long 
left rectus incision was made with a transverse 
incision to the right across the right rectus 
muscle between the umbilicus and the costal 
margin. 

The cecum and ascending colon were mobil- 
ized by an incision along the lateral side, the 
vessels ligated, and the dissection carried over 
to the region of the splenic flexure. The omen- 
tum was freed from the transverse colon and 
preserved. Posteriorly, the ureter and duo- 
denum were identified and protected. The dis- 
section was rather difficult due to adhesions, 
edema, and the enormous size of the mesenteric 
glands. Examination, microscopically, of some 
of these glands revealed no malignant deposits. 
By the time the splenic flexure had been 
reached, the patient’s condition did not justify 
prolongation of the operation. The incisions 



Fig. 7. High power photomicrograpli of cen- 
tral portion of a polyp to show the mucoid 
type of the essential cell of the gland, and 
the loose, gelatinous type of the stroma. 

lumen carried out, following which it was 
dropped back into the abdominal cavity and 
the incision closed. The patient was given 500 
cc. of blood and intravenous saline and glucose 
during the operation. 

On May 30, eighteen days following the 
second operation, a third operation was done 
under spinal anesthesia. A left rectus incision 
was made with transverse incision across the 
left rectus muscle in the splenic region. The 
remaining colon was removed into the hollow of 
the sacrum. The superior hemorrhoidal artery 
was preserved in order to prevent loss of viabil- 
ity to the upper end of the rectum. The distal 
end of the colon was inverted, dropped back 
and covered over by peritoneum from each side 
of the pelvis, forming a diaphragm of perito- 
neum between the upper and lower pelvis simi- 
lar to that formed during an abdominoperineal 
resection for carcinoma of the rectum. The raw 
areas left by removal of the colon were closed 
over by sewing together the leaves of the 
colonic mesentery. Through an extraperitoneal 
stab wound in the left McBurney region, a 
rubber tissue drain was carried down to the 
stump of the distal colon and one carried up- 
ward below the left renal area. 

Again, the patient was supported during op- 
eration by intravenous saline and glucose and 
by a blood transfusion. 

Twenty-seven days after the third operation 
a fourth was carried out with the patient under 
spinal anesthesia, in prone position, with head 
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lowered, feet lowered, and legs separated. A 
longitudinal incision over the midportion of the 
lower sacrum was carried down and around the 
anus. The coccyx was removed. The rectum and 
anus were then extirpated without much diffi- 
culty, after ligating the middle hemorrhoidal 
vessels. The cavity remaining was packed with 
vaseline gauze and rubber tissue drains and the 
wound partially sutured around these drains. 
The patient was again transfused at the com- 
pletion of the operation. 

One month after the last operation, the pa- 
tient was doing well, and the fecal discharge 
from the ileostomy was becoming more solid 
and less frequent. 
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There is ample proof that polyposis intestini is an inheritable disease, 
and Dukes has published charts and thirteen family pedigrees which are 
most convincing on this point. 

The brief excerpts in this issue have been taken from “Manual of 
Surgery” by Rose & Carless (Williams & Wilkins Company). 



HYPERPARATHYROIDISM 

REPORT OF A CASE OF PARATHYROID ADENOMA WITH CYSTIC DISEASE 

OF THE BONES 

Samuel Kleinberg, m.d. 


NEW YORK, NEW YORK 


T he interest of the orthopedic surgeon 
in diseases of the parathyroid glands 
is centered chiefly in the cases of hy- 
peractivity of these organs causing a loss of 
the calcium content of the bones with re- 
sultant osteoporosis, deformity of the limbs 
and pathologic fractures. Stimulated bj'^ the 
work of Ballin of Detroit, the members of 
my staff at the Hospital for Joint Diseases 
and I have been carefully scrutinizing all 
bone lesions which come under our care for 
evidences of hyperparathj^roidism. Cases of 
arthritis, localized and general osteoporosis 
and cystic disease of bones have been thor- 
oughly studied, with particular reference to 
the serum calcium and phosphorus and the 
phosphatase. Our attention has been fo- 
cused on the significance of these chemical 
changes through the work at our hospital 
of Dr. Henry L. Jaffe and his associates, 
whose studies are well known to many in 
the profession. Yet it was not until recently 
that there came under our care a patient 
exhibiting the characteristic manifestations 
of hyperparathyroidism arising from an 
adenoma of one parathyroid gland, the 
first case, I believe, in the records of our 
Institution. The experiences of this patient 
so accurately mirror the changes in hyper- 
parathyroidism and the effects of surgery 
that they are worth reporting in detail. 

CASE REPORT 

The patient, a man of 49, had been known 
to me for fifteen years, but consulted me profes- 
sionally for the first time in September 1935 
for what appeared to be an idiopathic left 
sciatic neuralgia. This was readily relieved by 
simple physiotherapeutic measures. Certain 
observations were made then which did not 


etiology of the sciatica. The histor}'’ suggested 
that the patient’s height had diminished some- 
what during the preceding few years. A condi- 
tion of stooped or round shoulders which had 
been present for many 3'ears was said to have 
become exaggerated. I found a moderate right 
dorsal idiopathic kyphoscoliosis known to have 
been in existence for many jmars. An increase 
of this deformity would reasonably explain 
the reduction in the height, the exact extent 
of which was uncertain. 1 noted also an enlarge- 
ment of the head, but did not appreciate that 
this was pathologic, since I did not have a clear 
recollection of its previous size and shape. 
There were no neurologic disturbances. An 
.Y-raj^ film of the pelvis revealed an asjTOmetry 
which I considered as secondary to the scoliosis. 
The bones of the pelvis revealed no alteration 
in their architecture other than the morpho- 
logic change. Since the sciatica yielded to treat- 
ment, the man resumed his work as a printing 
compositor and I dismissed the case from my 
mind. 

The patient returned three 3fears later, on 
February 1 1, 1938, because of a fracture of his 
left arm which had occurred three months 
previously during a rather mild effort to go 
through a narrow doorway by pulling himself 
up with his left hand holding on to the frame- 
work of the door. More significant was the 
presence of sjmiptoms of a severe sj^stemic dis- 
turbance. He had grown progressively weaker 
so that he could walk onlj'^ a few blocks at a 
time, and because of this, he had given up his 
work some time before the fracture incident. 
As his wife conducted a boarding house he con- 
tented himself doing odd jobs around the 
house. But willing as he was, he had little 
resistance, and even mild efforts tired him 
readily. He had lost some weight and several 
inches in height, his lower limbs had become 
bowed and his head was enlarged, noticeably 
so now to his wife and friends. 


seem very significant, but which in retrospect The examination showed a greatly changed 
have manifestly an important bearing both on individual. His stature was decidedly short- 
his present condition and perhaps, too, on the ened; his skull was enlarged and bj^ contrast his 
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face was small; his back presented a severe 
kyphoscoliosis with telescoping of the chest into 
the pelvis. The thighs were bowed outward. He 
walked slowly, awkwardly and with a waddling 
gait. His voice was weak. He appeared asthenic. 
In the left arm he had an imunited pathologic 
fracture of the shaft of the humerus. (Fig. i.) 

It was now, of course, apparent that we were 
dealing with a lesion that had produced a pro- 
found constitutional disturbance which was 
very marked in the osseous system. A para- 
thyroid tumor was suspected and the patient 
was admitted to the Hospital for Joint Diseases 
for further study. Roentgen ray films were 
made of the entire skeleton. These showed very 
extensive involvement of many of the bones. 


Table i 

BLOOD CHEMISTRI IN A CASE OF PARATH'\R01D ADENOMA 
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Jf-ray examination of the skull disclosed ex- 
treme thinning of the tables of the bones with 
complete loss of the trabecular markings (Fig. 
2) but no definite tumor formations. There 
was extreme atrophy of the inferior maxilla 
with a large cyst in the symphysis. An extreme 
kyphoscoliosis of the dorsal spine was accom- 
panied by pronounced wedging of all the verte- 
brae, associated with marginal hypertrophic 
changes. The ribs showed marked osteoporosis. 
In the scapulae there was almost complete loss 
of all bone detail due to resorptive changes. The 
lumbar spine also disclosed extreme generalized 
osteoporosis. No compression fractures vere 
noted and the kidney showed no calculi. In the 
pelvis there was extreme generalized osteoporo- 
sis without tumor formation. 


The left humerus (Fig. i) showed evidence of 
a pathologic fracture through the middle third 
of the shaft and a large medullary tumor in the 



Fig. I. Pathologic fracture of left humerus. Note 
cystic condition at site of fracture and lack of 
callus There is marked demineralization. Cortex 
IS very thin 

same area. The alignment of the fragments was 
good but no callus formation was present. In 
the proximal extremity of the humerus extreme 
cortical thinning with granular disintegration 
was noted. The right humerus had a patchy 
area of osteoporosis at the junction of the 
proximal and middle thirds of the shaft, asso- 
ciated with moderate cortical thinning. The 
bones of both hands (Fig. 3) exhibited extreme 
osteoporosis with marked cortical thinning, pre- 
senting likewise the granular disintegration 
noted in the left humerus. Concentric atrophy 
xvas present in the shafts of the intermediate 
phalanges of the second, third, fourth and fifth 
fingers on the right side as well as of the shaft 
of the proximal phalan.x of the fifth finger. 
Extreme cortical thinning of the right radius and 
ulna was more marked in the distal extremity 
of the ulna. 

A large medullary tumor vas present in the 
proximal third of the shaft of the right femur 
and in the proximal and middle thirds of the 
shaft of the left femur. Generalized osteoporo- 
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Fig. 2. Extreme thinning of bones of skull. Inferior maxilla markedly atrophied 
with large cyst in the symphysis shown in other views of skull. 



Fig. 3. Marked osteoporosis and cortical thinning. Note concentric atrophy 

in middle phalanges. 
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sis, but without the extreme cortical thinning, 
was seen in these bones also. Another large 
medullary tumor appeared at the junction of 



Fig. 4. Cystic area in shaft of left tibia. Marked 
resorption of anterior cortex. 


the middle and distal thirds of the shaft of the 
tibia (Fig. 4) while the anterior cortex of the 
tibia had been practically completely resorbed. 
In the right tibia a tumor had developed at the 
proximal third of the shaft. The bones of both 
feet disclosed marked osteoporosis without any 
evidence of tumor formation. 

Studies of the blood showed that the serum 
calcium (Table i) was high and the phosphorus 
low, while the phosphatase was very high. 
There was in addition, a moderate secondary 
anemia. The sedimentation rate was 50. The 
Wassermann and Kahn tests were negative. 

There seemed no doubt that we were dealing 
with a case of hyperparathyroidism (Drs. Jaffe, 
Bodansky and Pomeranz concurred). Dr. Mil- 
ton Bodenheimer of the general surgical staff 
was invited to examine the patient. He thought 
that he felt an unusual mass in relation to the 
left lobe of the thyroid. The patient stated that 
he felt a mass in his neck moving during swal- 
lowing. However, other consultants were not 
certain of the presence of any tumor. Dr. 
Bodenheimer operated on this patient under 
general narcosis on February 26, 1938. He found 
and removed a tumor of the left inferior para- 


thyroid gland, of the size of a small lemon. The 
other parathyroids were found to be normal in 
size, number, location and appearance. 



Fig. 5. Adenoma of parathyroid gland. 


The tumor measured approximately 3.5 cm. 
in diameter and weighed 13 Gm. It was en- 
capsulated and on section appeared very cellu- 
lar. The cut surface had a grayish-yellow glis- 
tening appearance with small, irregular areas 
slightly more translucent. 

Beneath the covering of dense fibrous tissue, 
the neoplasm was composed for the most part of 
a diffuse proliferation of moderately large poly- 
hedral cells. The nuclei were moderately large, 
round, possessed a nuclear membrane, and 
showed a definite chromatin network. Others 
were more hyperchromatic and tended to be 
solid. An occasional nucleus showed a nucleolus. 
No mitotic figures were seen. The cells possessed 
abundant cytoplasm, granular and slightly eo- 
sinophilic. Water-clear cells were present but 
only near several areas of degeneration. The 
tumor contained numerous fine vascular chan- 
nels and fibrous septa, but no attempt at gland 
formation was noted. 

The pathologic diagnosis was chief cell ade- 
noma of the parathyroid gland. 

The patient was somewhat depressed for 
several days after the operation, but at no time 
seemed dangerously ill. Directly after the opera- 
tion he received an intravenous injection of 
saline solution containing calcium gluconate 
and glucose, and thereafter he received calcium 
lactate and viosterol dailj-. The serum calcium 
dropped rapidly after the operation to 8.4 and 
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continued to drop more slowly so that at the 
end of a month, on March 30, 1938, it was 5 mg. 
per 100 c.c. of blood. The phosphorus in the 
meantime rose from 2.7 to 5.1. 





Fig. 6. Postoperative \-ray fracture of left humerus 
healed. Cortex thickened. Porosis of bone 
diminished. 


Clinically this patient was doing well and the 
operative wound healed by primary union. 
Hoarseness was noted on the day after opera- 
tion, due to paralysis of the left vocal cord, evi- 
dently from Involvement of the left recurrent 
laryngeal nerve. However, this vocal difficulty 
ultimately completely disappeared. 

By March 9, 1938, eleven days after the 
operation, the patient was well enough to get 
out of bed. All during this time he had a positive 
Chvostek sign and at times showed restlessness 
and twitching of the eyelids, suggestive of 
latent tetany. On the night of March ii, thir- 
teen daj's after the operation, his temperature 
suddenly rose to 103.5, he became very restless 
and noisy and had some difficulty in breathing, 
and became violent in his muscular activities. 
He was promptly given calcium gluconate in- 
travenously and parathormone intramuscu- 
larly. Thereafter he received parathormone and 
calcium lactate daily until April i, 1938. He 
improved a great deal and his temperature 
receded to normal. 

Since April i, 1938 the patient has continued 
to take calcium lactate and viosterol. His blood 
calcium gradually rose so that by May 16, 1938 


it was 8.0; phosphorus was 3.4 and phosphatase 
fell from 23 to 4.0. 

On May 20, 1938 the patient’s general con- 
dition was good and his strength increas- 
ing. Firm union of the fractured humerus 
had occurred and .v-ray plates showed an 
increase in bone deposits, especially in the 
long bones. 

A year after the operation the patient was 
greatly changed: he was alert and ambitious, 
walked brisklj' and had acquired considerable 
physical endurance as compared with his 
former listless, weak state. A new set of .v-ray 
films showed complete healing of the left 
humerus (Fig. 6) and a reduction of the cystic 
areas. The bones still looked atrophied and 
“washed out,” but much less so than a 3"ear 
before. The general haziness was diminished 
and there was much more definite differentia- 
tion between the medulla and the cortex in 
all the long bones. The cj^st in the shaft of the 
left tibia had almost completelj’’ disappeared. 
Similarlj' the cyst in the left femur was greatly 
reduced and the cortex of this bone had in- 
creased in density". The blood chemistrj'^ was 
almost normal. On March 3, 1939 the serum 
calcium was 10.2, the phosphorus 2.9 and the 
phosphatase 4.4. 

DISCUSSION 

The original clinical picture, characteris- 
tic of hyperparathyroidism, included pro- 
gressive weakness, enlargement of the skull, 
deformity of the spine and the low'er limbs 
and a pathologic fracture of the left hu- 
merus. The diagnosis was confirmed bj'^ 
roentgenograms which showed a general- 
ized demineralization and osteoporosis wdth 
an occasional cyst-like formation, and bj'^ 
the blood chemistry changes, marked hy- 
percalcemia, hypophosphatemia and in- 
crease in phosphatase. 

The postoperative reaction in this case 
was a hypoparathyroidism and tetany, in- 
cluding a marked drop in the blood calcium, 
a rise in phosphorus, restlessness, hyperac- 
tive reflexes and, finally, about two weeks 
after the operation, convulsions and a rise 
in temperature. The loss of parathyroid 
secretion was compensated by the adminis- 
tration of parathormone, calcium gluconate 
or lactate and viosterol. 

The patient is now well on the way to a 
complete cure. 



BILATERAL COMPLETE SYNDACTYLISM OF ALL FINGERS* 

S. L. Haas, m.d. 

SAN FRANCISCO, CALIFORNIA 

S yndactylism of the fingers of one (Fig. i.) Scars of the plastic operations were 
or both hands of various degrees is a visible and, although there remained some 
frequent congenital deformity. Com- webbing, she had fairlj'^ good function of the 



Fig. I. Mother’s hands. One finger has been removed with part of the corre- 
sponding metacarpal. 



Fig. 2. Hands of younger sister of patient showing com- 
plete syndactylism of all fingers. 


plete involvement of all the fingers of both 
hands is, however, most unusual. 

CASE REPORT 

A male infant was brought to the hospital 
at the age of years with a deformity of 
both hands existing from birth. The mother, 
age 21 had also had a deformity of both hands 
at birth. A photograph taken when she w'as 
years of age showed sjmdactylism of the 
fingers on both hands, but the exact degree 
could not be definitely made out. She had 
then been operated on and five fingers con- 
structed on one hand and four on the other. 

* From the Shriner’s Hosi 


fingers. Roentgenograms of her hands showed 
six metacarpals present on both the right and 
left hands, the extra one having been partially 
resected with the removal of the corresponding 
finger. 

A recently born sister of the patient has 
complete syndactjdism of all thfe fingers of 
both hands, j (Fig. 2.) 

The patient had no abnormality of the head 
or of the special senses. Chest, abdomen, and 
spine were normal. The right and left hands 

t Since submitting this paper similar operations have 
been performed on the sister of the patient restoring 
five fingers on both hands. (Figs. 8, 9 and 10.) 

:al for Crippled Children. 
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were about the same in general appearance. The treatment consisted of a series of six 
(Fig. 3.) The fingers were joined together with plastic operations over a period of nine months 
skin extending up to the finger nails. Uniform from August 3, 1938, to May 3, 1939. Sufficient 




Figs. 3 and 4. W.iync, Me Patient before operation 
showing eompicte synclaett lism of all fingers of both 
hands 


Fig. 3. 



Fig. 5. Wayne, Me. Roentgenogram showing si\ metaearpals with multiple 

extra phalanges. 


flexion of the fingers gave the hands a cup- 
shaped form. (Fig. 4.) There were at least 
eight finger nails, some of which were fused 
together. Several of the extra fingers were 
quite rudimentary. Motion was limited, repre- 
senting a combined movement of all the fingers. 
On roentgenographic study a conglomerate 
mass of phalanges was seen in various shapes 
and sizes, with six metaearpals on both hands. 
(Fig- 50 


time was allowed between the operations to 
allow the infant to recuperate and also to attain 
the full effect of each operative procedure. 

The following operations were performed: 

1. Right hand. Three clefts were formed by 
cutting down between four sets of phalanges. 
The defects were covered with split skin grafts 
from the abdomen. 

2. Left hand. Two clefts were formed by 
cutting down between three sets of phalanges. 
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3. Right hand. Modified Didot operation 6. Right hand. Plastic operation between 
further to separate the three units. Removal ol thumb and adjoining finger. Deepening of cleft 
accessory fingers, rudimentar} fingci. between two other fingers. 



Fig. g Vest.t McM. Dorsii view of liands after operation. 



Fig io Vesta McM. Patient feeding herself with 
one hand 


4. Left hand. Didot operation between mid- 
dle set of fingers. 

3. Left hand. Separation of two remaining 
sets of fingers. 


Si\ fingers uerc formed on each hand. (Figs. 
6 and 7.) The function of the fingers, consider- 
ing the short time since operation, has been 
quite good. The patient can use the fingers of 
cither hand for picking up small objects and for 
doing many useful things. It was thought ad- 
visable to allow the si\ fingers to remain for 
about a year in order to determine which was 
the least useful. At a later date it is contem- 
plated to sacrifice one finger and perform 
w'hatever additional plastic work wall be 
necessary. 


SUMMARY 

1. Tw'O cases of complete bilateral syn- 
dactylism w'cre found in brother and sister. 
The mother of the patient had had a severe 
syndactylism of both hands. These deformi- 
ties are of congenital origin and represent a 
regressive atavistic trait. 

2. Restoration of six fingers with their 
corresponding metacarpals was secured on 
both hands in the one patient reported in 
this paper. He is able to do many things 
with either hand that he could not do be- 
fore the operation. 




ACUTE CARDIAC COMPRESSION RESULTING FROM THE 
RESTRAINING INFLUENCE OF THE PERICARDIUM DURING 
ACUTE DILATATION OF THE HEART=^ 

OBSERVATION OF THREE CASES DURING PERICARDIAL EXPLORATION 

Victor A. Badertscher, m.d. 

LIMA, OHIO 


F rom first appearance, the title of this 
paper seems paradoxical — that the 
heart should be compressed by dilata- 
tion. However, such apparently is the case 
when dilatation is inhibited by the con- 
stricting influence of a pericardial sac that 
has reached its limit of elasticity. 

In his discussion of the cardiac com- 
pression triads, Beck^ lists intrapericardial 
hemorrhage as the most important cause of 
the acute cardiac compression syndrome. 
Hemorrhage may be the result of trauma, 
rupture of a myocardial infarct, a leaking 
an^irysm, and hemorrhage from neo- 
pK ins, scurvy, purpura and tuberculosis. 
Acute cardiac compression may be caused 
also by collections of exudates, transudates, 
and gas in the pericardial sac. 

It is the purpose of this paper to present 
yet another possible cause of the acute 
cardiac compression syndrome based on 
the observation of three cases, two of which 
were operated upon by the author, and a 
third at which he assisted. This cause is the 
restraining effect exerted by the peri- 
cardium during acute dilatation of the 
.-..-^heart. 

^ Numerous series of gunshot and stab 
wounds have been reported from the larger 
charity institutions, especially throughout 
the south. Among these reports wounds of 
the heart have not been uncommon, Elkin^ 
and Bigger® have recently summarized the 
diagnosis and treatment of these extreme 
surgical emergencies. 

The surgical service of the University of 
Louisville and the Louisville City Hospital 
have treated a considerable series of heart 
wounds (Cox,'* Mayer,® Griswold and 


Drissen®). The idea that the pericardium 
may be responsible for cardiac tamponade 
during acute cardiac dilatation, first pre- 
sented itself during an operation carried 
out by the author at the Louisville City 
Hospital, on a patient with a stab wound 
of the chest. 

Case i. W. S., a colored male, 40 years of 
age, was admitted February 20, 1938, thirty 
minutes after having been stabbed in the chest 
during a drunken brawl. He was orthopneic and 
complained of pain in the left shoulder and 
beneath the left scapula at the level of the fifth 
dorsal spine. (This physieal finding of referred 
pain to the left shoulder and beneath the left 
scapula is interesting in that the same distribu- 
tion of pain occurred in three other cases com- 
ing to autopsy, in which leakage of aortic 
aneurysms into the pericardial sac had pro- 
duced eardiac tamponade.^) He presented a 
picture of severe apprehension and fear of im- 
pending eatastrophe. His temperature was 97, 
pulse 70, respiration 30 and blood pressure 
82/ 50. There was a minimum of external bleed- 
ing. There was a penetrating wound i em. long 
in the third interspace, 3 cm. to the left of the 
sternum. The lungs were elear to auscultation 
and percussion. Cardiac dullness appeared to be 
within normal limits. Heart sounds were dis- 
tant and barely audible, and there was disten- 
tion of the neck veins. During examination the 
patient suddenly collapsed and became coma- 
tose and eyanotic. The blood pressure could not 
be obtained. He was taken to the operating 
room immediately and intravenous fluids 
started. 

Under positive pressure cyclopropane-oxygen 
anesthesia, the chest was opened through a 
left parasternal incision with the horizontal 
limb of the incision extending laterally just 
below the nipple. The pectoral muscles were 


* From the Department of Surgery, University of Louisville, and Louisville City Hospital. 
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reflected from the chest wall and the second, 
third, and fourth costal cartilages with the tips of 
the adjacent ribs, resected. The knife blade had 
entered the thoracic cavity 2 cm. lateral to the 
sternum. There was no blood in the pleural 
cavity and no injurj' to the pericardium could 
be seen from our exposure. The pericardial sac 
was very tense and appeared to be distended. 
In order to establish definitely whether the 
heart had been Injured, it was decided to open 
the pericardium. While the pericardium was 
being split from base to apex, the heart bulged 
into the operating field as though it had been 
released from a tightly constricting covering. 
The normal amount of clear serous fluid es- 
caped. Immediately the blood pressure became 
perceptible and rose to 90/50. During the next 
ten minutes of observation the circulation con- 
tinued to Improve and the heart returned to 
normal size. The pericardial edges were easily 
approximated with interrupted silk sutures. A 
3 cm. opening in the one end of the pericardial 
incision was left for drainage Into the pleural 
cavity. This method of draining the peri- 
cardium into the pleura suggested by Griswold,® 
insures against the recurrence of tamponade 
from excessive postoperative effusion. 

The patient returned to the ward in good 
condition with a blood pressure of 80/50. 
During the next four hours the pressure grad- 
ually increased to 110/88 and became stable 
at that level. No additional intravenous fluids 
were given for fear of throwing additional 
burden on the heart. Convalescence was 
uneventful and the patient was discharged with 
a pressure of 125/95. 

Shortly after Case i, a second oppor- 
tunity to observe the same phenomenon 
occurred. This time the unfortunate pa- 
tient served unwittingly as a subject for 
the artificial production of acute coronary 
occlusion. 

Case n. M. L., a colored female 20 years of 
age, was admitted March 8, 1938, about 
twenty minutes after having been stabbed in 
the chest with a pocket knife. Her temperature 
was 96, pulse 60, respiration 30, and blood 
pressure imperceptible. She was in profound 
shock, gasping for breath and did not respond 
to interrogation. Her breath smelled of liquor. 
The knife blade had entered the left chest in 
the fourth interspace, 2 cm. from the sternum. 
External hemorrhage, as evidenced by blood on 


the clothing, was moderate. Heart sounds were 
feeble and distant, rhythm regular, neck veins 
distended and cardiac dullness increased. 
There were no physical signs of pneumothorax 
or hemothorax. 

The patient was taken to the operating room 
without delay and intravenous fluids started. 
Under positive pressure cyclopropane-oxygen 
anesthesia, the heart was exposed through a left 
parasternal incision, with resection of the 
third, fourth and fifth costal cartilages and 
the adjacent rib tips. The left pleura contained 
no blood. A laceration was found in the peri- 
cardium immediately beneath the externa) 
wound. On incising the pericardium from base 
to apex, the hemorrhagic tamponade was re- 
leased and the heart resumed rapid activity, 
resulting in a terrific hemorrhage. The lacera- 
tion in the heart was 6 mm. long, and had 
perforated the right ventricle immediately adja- 
cent to and parallel to the right border of the 
descending ramus of the left coronary artery, 
in its proximal third. Hemorrhage was con- 
trolled by silk sutures deep in the ventricular 
wall, parallel to the laceration on either side. 
Free ends of the sutures were twisted to form 
a single strand on each side of the wound and 
then tied over the wound as a single suture. 
Several such sutures were required to control 
the hemorrhage. Although the coronary artery 
was not encircled by the sutures, it must have 
been occluded by the inverting effect. On con- 
trol of hemorrhage from the heart, the blood 
pressure immediately rose to 120/80 and be- 
came stable. The heart, observed for fifteen 
minutes, became progressively cyanotic most 
markedly at the apex. To decrease the possi- 
bility of cardiac arhythmia as a result of 
handling the heart, 2 per cent novocaine solu- 
tion was dropped over the surface of the heart 
early in the operation. The value of this pro- 
cedure has been worked out experimentally by 
Mautz.® The cardiac rhythm remained regular 
and the blood pressure elevated, so it was 
hoped that the heart muscle had enough circu- 
lation to maintain activit3A The pericardial 
edges were approximated without diffi:cult3% 
using interrupted silk sutures, leaving a decom- 
pression opening into the pleural cavity at one 
end of the incision. The chest wall was closed in 
layers. As the skin sutures were being applied, 
the blood pressure suddenly disappeared. This 
was approximately twenty-five minutes after 
occlusion of the coronary artery. 



New Series Vol L, No. 2 


Badertscher — Cardiac Compression American Journal of Surgery 3^9 


It was feared that the coronary obstruction 
was responsible for what had happened, but to 
make certain that the heart wound was not 
leaking, the chest and pericardium were re- 
opened. On release of the sutures in the peri- 
cardium, the heart fairly popped from the 
pericardial sac under great tension. The blood 
pressure instantly jumped to 160/120. The 
heart had become enormously dilated and bulg- 
ed through the window in the chest wall. This 
presented another serious problem as the heart 
now began to lacerate itself against the ragged 
rib ends before it could be protected. This 
resulting new hemorrhage was as troublesome 
to control as the original heart wound. The 
entire heart was now extremely cyanotic. 
Edges of the pericardial sac were separated by 
5 cm. and by no amount of tension on clamps 
fastened to the edges of the pericardium could 
the sac be pulled over the heart. Approximately 
forty-five minutes after the coronary artery had 
been occluded the heart stopped suddenly in 
diastole. Cessation of activity was preceded by 
no irregularities. After the heart stopped beat- 
ing it could be compressed into a mushy mass, 
similar to that seen in toxic hearts at the 
autopsy table. 

In retrospect, we feel that it is possible 
that this patient’s life might have been 
saved had deep mattress sutures been used 
to close the heart wound, thus leaving the 
coronary vessels unobstructed on the 
surface of the heart. Some of these impor- 
tant technicalities, unfortunately, are over- 
looked when one is working under pressure, 
and on such an elusive object as a rapidly 
beating heart. 

The next case had been reported previ- 
ously by Mayer® in a series of cases from 
the Louisville City Hospital. It is the 
author’s opinion that the case warrants 
reinterpretation in view of the above obser- 
vations, and with Mayer’s permission, it is 
re-presented here. 

Case hi. H. T., a colored female 43 years of 
age, was admitted September 7, i 934 > ^ short 
time after having been stabbed over the peri- 
cardium with a pocket knife. She had been 
drinking heavily and was irresponsive. Her 
temperature was 98, pulse 58, respiration 20, 
and blood pressure imperceptible. The patient 


was very restless and apprehensive. In the 
fourth interspace, 6.5 cm. to the left of the 
sternal border, was a penetrating stab wound 
I cm. long. The clothing revealed little evidence 
of external blood loss. Physical signs showed an 
increase in cardiac dullness, but no evidence of 
pneumothorax or hemothorax. Heart sounds 
were regular but distant and weak. Neck veins 
were distended and the venous pressure in the 
antecubital vein was 24 cm. of saline. A port- 
able film of the chest was interpreted as showing 
an increase in the cardiac shadow. Following 
intravenous therapy the blood pressure rose to 
68/58, but soon dropped to 45/20. After two 
and a half hours’ treatment by fluids and 
stimulants, her condition became progressively 
worse and a diagnosis of stab wound of the 
heart with cardiac tamponade was made. 

Under nitrous oxide-oxygen positive pressure 
anesthesia, the chest was opened through a 
Spangaro incision. A perforation into the chest 
cavity was found in the fourth interspace about 
3 cm. lateral to the sternum. Through the 
laceration blood spurted with each expiration. 
On resection of the third and fourth costal 
cartilages the blood was found to be coming 
from both ends of a severed internal mammary 
artery. There was a hematoma in the adjacent 
tissue. A large dilated pericardial sac bulged 
into the operative field. Immediately on open- 
ing the pericardium the blood pressure rose 
from 80/ 50 to 130/90 and remained stable. No 
injury to the heart was found. The heart was 
observed for some minutes before closing. The 
pericardium was approximated without diffi- 
culty, leaving a decompression opening into the 
left chest cavity at one end of the incision. The 
patient returned to the ward with a blood pres- 
sure of 140/80 and a venous pressure 10 cm. of 
saline. Recovery was uneventful. 

The original interpretation of this case 
was that external pressure from a hema- 
toma was causing the tamponade. On look- 
ing back over the experience and in view 
of these subsequent cases, I do not believe 
that hematomatous infiltration was re- 
sponsible. Certainly no sizable quantity of 
hematoma was evacuated. 

It is probable that alcohol and trauma 
were the major etiologic factors causing 
dilatation in Cases i and iii. In Case ii the 
dilatation followed anoxemia of the cardiac 
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muscle resulting from the coronary obstruc- 
tion. Once complete cardiac failure starts, 
a vicious circle must take place, since the 
poorer the circulation the less the oxygen 
supply, and with the anoxemia the heart 
muscle loses its tone. The limits of dilata- 
tion are reached with the limits of elasticity 
of the pericardial sac. When the heart can 
no longer dilate, the flow of blood into the 
heart chambers ceases; since the muscle 
fibers are no longer on a tension, they lose 
their contractility and cardiac activity 
stops. 

Beck and Bright*” tried to produce 
rupture of the heart in dogs by sudden 
compression of the abdomen and hind ex- 
tremities, thus creating a suddenly in- 
creased volume in the vascular bed above 
the diaphragm. They found that in animals 
with an intact pericardium the heart 
dilated to a certain maximum regardless of 
additional increase in compression. The 
average increase in the transverse cardiac 
x-ray shadow was 2.3 mm. Another group 
of experiments was run in which the peri- 
cardium had been split from base to apex 
prior to compression of the abdomen and 
legs. The average increase in the transverse 
diameter of the cardiac shadow of this 
series of animals was 9 mm. In their con- 
clusions and summary. Beck and Bright 
state, that “the pericardium supports the 
heart as it dilates in response to this sudden 
alteration in the circulation, was shown by 
experiment.” Also, “the pericardium may 
restrict acute dilatation of the heart.” 

That the pericardium does restrict acute 
dilatation of the heart, there can be little 


doubt. But there can be considerable doubt 
that this restriction on an acutely failing 
heart is entirely beneficial, since it is proba- 
bly another cause of an acute cardiac 
compression syndrome. 

SUMMARY 

1. Three explored cases of cardiac com- 
pression resulting from acute cardiac dilata- 
tion are reported. 

2. Acute coronary occlusion from liga- 
tion of the left coronary artery, with se- 
quence of events is described. 

3. A new point in the pathologic physi- 
ologj”^ of the heart and pericardium during 
acute cardiac dilatation is presented. 
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T he usual methods of treatment of 
actinomycosis have included the use 
of potassium iodide, thymol, x-ray 
and copper sulfate, and of surgical drain- 
age. Recently, treatment with sulfanil- 
amide has been recommended.^ In one case 
we employed not one agent but a combina- 
tion of several agents; first, adequate sur- 
gical drainage, all the sinus tracts being 
carefully curetted and exposed widely but 
never beyond the area of induration ; second, 
“effective” zinc peroxide, as advocated by 
Meleney for retarding the growth of the 
potentially anaerobic actinomyces, and, 
third, sulfanilamide. 

CASE REPORT 

A man 45 years of age, a butcher, entered the 
Evanston Hospital on December 26, 1938, with 
the complaint of a loss of 45 pounds and sore- 
ness in the right side of the abdomen for four 
months, associated with swelling for two weeks. 
Two years previously he had been treated for 
dysentery and one year previously for anal 
fissure. Four months previously hemorrhoids 
were given injection treatment. He had en- 
joyed good health until four months prior to 
admission to the hospital, when soreness in the 
right side caused considerable discomfort, espe- 
cially when he was walking or was Ijdng on 
that side. 

Examination revealed that immediatelj'^ be- 
neath the skin there was a firm, fixed, irregular 
nodular mass about the size of a grapefruit. 
This mass was definitely inflammatory in 
nature and had caused the overlying skin to 
become reddened and hot. There were no 
sinuses in the skin. The mass was dull on per- 
cussion, did not pulsate and seemed to be 
located outside the abdominal cavity. Rectally 
there was found a moderate amount of indura- 
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tion on the right side. The temperature was 
ioo.4°F., the hemoglobin value 8 Gm. and the 
red blood cell count 3,600,000. Roentgen study 
of the gastrointestinal tract disclosed no 
abnormality. 

A preoperative diagnosis of actinomycosis of 
the abdominal wall, probably originating from 
the ileocecal region, was made. At operation the 
diagnosis was confirmed by discovery of ray 
fungi in the pus on microscopic study. The 
sinuses were curetted carefully. The cavity was 
then packed with vaseline gauze, which held 
several Carrel tubes in place. Through these 
tubes, solution of zinc peroxide was injected. 
The dressings were changed daily, and fine- 
mesh gauze impregnated with zinc oxide oint- 
ment was packed into the wound. Through the 
Carrel tubes zinc peroxide was injected at 
intervals of two or three hours. On the second 
day after operation the patient was given four 
doses each of 20 gr. of sulfanilamide. The treat- 
ment was continued for nine days and was 
stopped because of nausea and vomiting. How- 
ever, after the patient recovered from this 
reaction, the drug was again given for a period 
of four days in the same amounts. Healing of 
the wound progressed nicely. During the post- 
operative course pneumaturia developed, and 
cystoscopic study revealed a 0.6 mm. red 
edematous area without any demonstrable 
opening. No evidence of cystitis was found. 
Culture and smear of the urine showed no evi- 
dence of sulfur granules. It was believed that 
the process was secondary to the actinomycosis. 
The condition improved without becoming 
serious. 

The abdominal wound was clean and was 
healing well when the patient was discharged, 
twenty-seven days after operation. Two months 
after discharge he was in good health and had 
returned to work. The wound was practically 
healed. 
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We believe that this case illustrates a 
satisfactory method of treatment of ab- 
dominal actinom3^cosis. The essential fac- 
tors are: first, the earl}^ recognition of the 
condition and, second, the intensive treat- 
ment by means of (a) thorough surgical 
drainage and curettement; and (b) the 


use of zinc peroxide dressings; and (c) 
sulfanilamide. 
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CORRECTION 

Dr. R. J. Behan, author of an article generalized peritonitis, forty-two resulting 
entitled “The Treatment of Suppurative from appendicitis and four resulting from 
Generalized Peritonitis with Alcohol,” other causes in which treatment with 
which appeared in our October issue, alcohol was given.” In the same paragraph, 
wishes to make a few changes in his second line from the top, right hand 
statements. column, the per cent of mortality should 

On page 97, the last paragraph, first read 5.79 and not 6.15; and on page 98, 
column, should read: “In this period from third line, right hand column, the death 
1920 to 1931 we had forty-six cases of rate should be 5.79 instead of 8.69. 




[From Femelius’ Universa Medicina; Geneva, 1679.] 


BOOKSHELF BROWSING 

THE PRACTICE OF OBSTETRICS FIFTY YEARS AGO (1890) 
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BROOKLYN, NEW YORK 


W HEN The Brooklyn Gynecological 
Society was formed fifty years ago, 
there was perhaps some discussion 
as to whether it should be called gynecologic 
or obstetric. I do not know. I am certain, 
however, that Brooklyn gynecologists have 
always held obstetrics as their major inter- 
est. And this is as it should be. 

Obstetrics with its roots deep in anatomy 
and physiology, biology and biochemistry 
grows at a great pace in our day. There are 
many living today who have contributed to 
the development of prenatal care itself, 
intravenous dextrose therapy, blood trans- 
fusion, a more rational approach to the 
problem of eclampsia, consistent improve- 
ment in the technique of cesarean section, 
accurate pelvic roentgenography and finally 
our new appreciation of the importance of 
droplet infection. 

Nothing is older than birth. Delivery, 
whether it was accomplished or managed, 
has always been a problem; yet no real ad- 
vance was made from the time of Soranus 
in the second century until Pare revived 
podalic version some 1500 years later. 
There was no textbook in any language for 
1400 years. In the sixteenth century the 
remarkable folklore of the past was copied 
and printed to serve as a textbook for all 
the physicians in Europe for another 200 
years. 


We have no lack of textbooks, but even 
in 1890 they were few. The English text- 
book of Playfair and “The Science and Art 
of Midwifery” by William Thompson Lusk, 
Professor of Obstetrics and the Diseases of 
Women and Children in the Bellevue Hos- 
pital Medical College were easily the most 
popular. Lusk’s text was used in the Long 
Island College Hospital, the University of 
the City of New York, the College of 
Physicians and Surgeons and the New York 
Polyclinic as well as in the author’s own 
school. In the edition of 1890, dedicated to 
Fordyce Barker “In grateful acknowledg- 
ment of his generosity toward the younger 
members of his profession” we should be 
able to discover the obstetrical teaching of 
that day. 

In the preface we read, “ It is with special 
gratification that I take this opportunity to 
draw attention to the triumph of the mod- 
ern doctrines concerning the nature of 
puerperal fever, and to the wonderful re- 
sults that have proceeded from the applica- 
tion of Mr. Lister’s teachings to the hygiene 
of lying-in hospitals. The latter have ceased 
to be pest-houses, and it is now a question 
whether forlorn women confined in prop- 
erly conducted maternities, are not actually 
safer than the fortunate classes in their own 
homes.” 
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His discussion of the hygiene of preg- 
nancy is good, yet his admonition to wear 
flannel drawers would hardly meet with 
feminine approval today. “Since the so- 
bering effect of experience has invariably 
served to dispel illusive hopes ... it is 
usually therefore the part of prudence to do 
nothing for morning sickness or even con- 
tinuous nausea, ... to let the wife go 
home on a visit to her mother furnishes a 
serviceable hint in the way of practice.” 
For continued vomiting, he advised that 
the cervix, if eroded, should be brushed 
with 10 per cent nitrate of silver, or the 
faradaic current or an ether spraj' applied 
to the pvt of the stomach, or an. veebag to 
the cervical vertebrae. W. Gill Wylie, he 
states, has found that most cases of nausea 
were cured by opening the cervix with a 
dilator of his own invention, dusting the 
cervix with iodoform and applying a glyc- 
erin tampon. Dilatation was effected “with- 
out much risk” up to the internal os; even 
when the cervix was so patulous that dilata- 
tion seemed useless, stretching of tight 
bands found well up in the cervix brought 
prompt relief. Rarely were more than two 
treatments necessary. 

In labor the physician was advised to 
repeat his vaginal examination at hourly 
intervals during the first stage and fre- 
quently in the second. If rupture of the 
perineum was felt to be imminent, “mock 
modesty should be discarded, and the parts 
imperiled should be unhesitatingly exposed 
to view . . . the physician is Justified in 
making lateral incisions through the vulva 
... to this operation the term eplsiotomy 
IS applied, yet it should never be performed 
so long as hope exists of otherwise preserv- 
ing the perineum. It is essentially the oper- 
ation of young practitioners, the occasions 
for its employment diminishing in fre- 
quency with increasing experience.” The 
operation was lateral, done with a bistoury 
so as to divide the vagina and not the skin. 
The abdominal binder, he thought, should 
not be discarded as some had advised, yet 
to apply it “with address is not an indiffer- 
ent accomplishment.” 


Lusk knew only ether and chloroform 
and advised caution in their use, for “the 
practice admits neither of ignorance or 
carelessness. There is no doubt that the 
vast majoritjf of medical men refrain from 
the use of anesthetics in ordinary labor, 
either from vain apprehensions, or because 
some incident in their practice has led them 
to suspect that, in spite of statistics, they 
are not devoid of objectionable or danger- 
ous properties,” 

“The diagnosis of multiple pregnancy,” 
he writes, “is rarely to be made out with 
absolute certainty.” If delivery of the sec- 
ond child were delayed more than an hour, 
the membranes should be ruptured, but 
“In case of a premature child delivered 
with its own placenta, cases of continued 
development in utero of the remaining child 
would point to the policy of abstention.” 

Breast feeding was advised. “If it is im- 
possible to procure the services of a wet 
nurse, or if the aversion of the parents to 
wet nurses as a class proves unconquerable, 
artificial alimentation must be tried. It is 
unquestionable that many babies thrive 
fairly when brought up on the bottle.” 

In the treatment of hydatidlform mole, 
after its expulsion or manual removal, the 
uterus was irrigated or swabbed with per- 
chloride of iron; the Thomas’ dull-wire 
curette was used for persistent hemorrhage. 
“Its prognosis is not extremely unfavorable 
in the majority of cases,” he writes, and 
“determined chiefly by the violence and 
frequency of the attending hemorrhages.” 
In the treatment of abortion, repeated solid 
and effective packs and manual removal 
were in general use, with sponge tents, when 
necessary, for dilatation of the cervix. Lusk 
liked to use a tolerably firm curette where 
“owing to inflammatory conditions, I have 
hesitated to make the circuit of the uterine 
cavity with my finger.” 

In 1890, the diagnosis of extrauterine 
gestation before rupture was rarely made; 
death often occurred without the slightest 
suspicion as to the nature of the case. We 
read: “The indication for treatment in the 
early months is plainly the adoption of 
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measures to destroy the life of the fetus, 
and thus by arresting the growth of the 
ovum, avert the danger of rupture and 
hemorrhage. . . . Spontaneous recovery 
commonly follows the death of the em- 
bryo.” Puncture of the sac through vagina 
or rectum, or injection of morphin or atro- 
pin into it were in common use. T. Gaillard 
Thomas had opened the sac with the 
thermocautery and the patient narrowly 
escaped with her life. Lusk thought that 
daily use of the faradaic current, with one 
pole in the rectum or vagina and the other 
over Poupart’s ligament was safe and effi- 
cient. This treatment was popularized by 
Thomas who saw most of the cases in New 
York in consultation. He was aware of 
Lawson Tait’s success with laparotomy, 
but apparently had no experience with it. 
At operation it was advised, when the 
peritoneum was reached, that a small nick 
be made first and a small pipette introduced 
for verification of the diagnosis. He writes, 
“Strange to say, but two operators in these 
days of abdominal surgery have had the 
hardihood to carry these (instructions) into 
execution. The reasons for this backward- 
ness are probably to be found in the uncer- 
tainties of the diagnosis, the risk of finding 
the sac hopelessly matted to the adjacent 
viscera, the dislike of operating upon a 
dying woman, and the fact that a consider- 
able number of spontaneous recoveries oc- 
cur.” Playfair thought it “A bold and 
heroic procedure, not hopeless, since the 
alternative is death.” 

Because of its hazards, cesarean section 
was “chiefly justifiable in cases in which 
craniotomy and the delivery of the child 
through the natural passages Involve the 
life of the mother in still greater peril. It is 
indicated, therefore, in extreme pelvic con- 
traction, in the case of solid tumors which 
encroach upon the pelvic space and in ad- 
vanced carcinomatous degeneration of the 
cervix.” 

The operating room should be thoroughly 
aired and disinfected by burning sulfur and 
“a convenient operating table can be read- 
ily improvised by covering an ironing table 


with blankets or an old-fashioned comfort- 
er.” The intestines were outlined by per- 
cussion and pushed to one side out of 
harm’s way. An assistant, whose principal 
function was to guard against protrusion of 
the intestines, steadied the uterus in the 
midline as the incision was made; when the 
uterus was exposed, he redoubled his vigi- 
lance, compressing the uterus firmly against 
the incision, dextrously hooking his index 
fingers into the angle of the incision and 
lifting the uterus into close contact with the 
abdominal wall to prevent escape of amni- 
otic fluid into the peritoneal cavity. The 
incision was then enlarged with a bistoury 
and “the membranes ruptured through the 
wound, rather than through the vagina; it is 
more quickly effected, and time at this 
stage is precious . . . even where, at the 
conclusion of the operation, the uterus is 
well retracted and the hemorrhage arrested, 
it is well to still use the sutures as a pro- 
phylactic against secondary hemorrhage.” 
Some operators were content with friction 
and the use of ice, but Lusk used carbolized 
silk sutures since catgut had been found im- 
practicable; the knots loosened with post- 
partum contractions of the uterus. 

“It is obvious,” says Lusk, “that the 
classical cesarean section, even with the 
addition of the suture and the employment 
of strict antisepsis, is still far from answer- 
ing the requirements of a conservative pro- 
cedure,” since separation of the uterine 
wound occurred in spite of the suture. He 
knew that Kehrer had, in 1882, opened the 
uterus through a transverse incision in the 
lower segment, separating the peritoneum 
so as to cover his muscle sutures with it. 
The cesarean operation in this country was 
formidable with about 60 per cent mor- 
tality. The results of laparo- or gastro- 
elytrotomy, the extraperitoneal operation 
devised by Thomas, and successfully per- 
formed by Skene and Jewett in 1885 were 
such “as to inspire a confidence in its 
feasibility” at least equal to that employed 
by the rival procedure of Porro. 

Lusk’s attitude toward induction of labor 
when eclampsia threatened was no different 
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from ours, yet he said that the weight of 
authority was for procrastination, “the 
interruption of pregnancy being regarded 
an extreme measure, justifiable only in 
cases of utmost peril.” He advised phelbot- 
omy of eight to sixteen ounces as the first 
step in the treatment of convulsions. 

Most authorities advised expectancy in 
the treatment of the hemorrhages late in 
pregnancy, except when the loss of blood 
was alarming, but Lusk taught that there 
was no safety as long as pregnancy con- 
tinued and advised Braxton-Hicks version 
or a bag. 

“The treatment of postpartum hemor- 
rhage,” he said, “is one of the most satisfac- 
tory departments of obstetrical practice.” 
Transfusion is theoreticall}' rational. 

“In practice, however, the difficulties of 
the technique, the hesitation of the by- 
standers to furnish the required blood, com- 
bined with the somewhat unsatisfactory 
results of transfusion are all obstacles to its 
employment. For a long time I carried with 
me Aveling’s very simple and ingenious 
transfusion apparatus. In the few cases 
where I had intended to use it, however, 
the tubing was never in perfect order. Pro- 


fessor Gaillard Thomas recommends the 
substitution of the intravenous injection of 
milk for that of blood” as a perfectlj^ feasi- 
ble, safe and legitimate procedure. “None 
but milk removed from a healthy cow 
within a few minutes of the injection should 
be employed. Decomposed milk is poison- 
ous and should no more be used than de- 
composed blood. The intravenous injection 
of milk is infinitely easier than the transfu- 
sion of blood . . . and like that of blood is 
commonly followed by a chill, and rapid 
and marked rise of temperature; then all 
subsides, and great improvement shows 
itself in the patient’s condition. Not more 
than eight ounces of milk should be injected 
at one operation.” Playfair advised the use 
of defibrinated blood, but said that there 
were no encouraging statistics and that 
transfusion should be done only when life 
was on the verge of extinction. 

It is good for us to review the errors of 
the past, not for the cultural value alone, 
but to remind us that we, too, may be just 
as far from the truth. I venture to saj'^ that 
the gap between our knowledge and the 
future is far greater than that which sepa- 
rates us from all the past. 
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DIAGNOSIS AND TREATMENT OF VARIOUS 
TYPES OF DIAPHRAGMATIC HERNIA* 

Stuart W. Harrington, m.d. 

ROCHESTER, MINNESOTA 

T he most common lesions of the diaphragm which require 
surgical treatment are abnormal openings through its struc- 
ture which permit herniation of the abdominal viscera into 
the thoracic cavity. These abnormal openings may be attributable 
to congenital structural deficiencies of the diaphragm and occasion- 
ally of the esophagus, or they may be caused by traumatic rupture 
or inflammatory necrosis of the normal diaphragm. 

The subject of the diagnosis and treatment of diaphragmatic 
hernia has received more consideration in recent years because its 
more frequent recognition has changed its status from that of a rare 
condition to one that is not infrequently encountered. However, 
I believe that this subject deserves more general interest and con- 
sideration than it is accorded at present, since in many instances 
the diagnosis is not made until complications have occurred. This 
subject is of interest to the clinician because the diagnosis is of first 
importance, the symptoms are often complex and the condition 
frequently must be considered in the differential diagnosis of diseases 
of the upper part of the abdomen and lower part of the thorax. 
It is of interest to the roentgenologist because the roentgenologic 
recognition of diaphragmatic hernia is often the only means by 
which a definite diagnosis can be established clinically. The treat- 
ment is of primary concern to the surgeon because operative replace- 
ment of the herniated viscera, and repair of the abnormal opening 
in the diaphragm are the only treatments that promise complete 
relief of symptoms to the patient. 


EMBRYOLOGIC ASPECTS 


The formation of the diaphragm from embryonic structures is a 
highly complex process, because its muscular elements are derived 
from several sources. 

The anterior, lateral and central parts, which comprise the 
greater portion of the diaphragm in the adult person, are formed 
from the transverse septum and fused ventral mesentery. The 


* From the Division of Surgery, The Mayo Clinic. 
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remaining posterolateral portion is formed by the fusion of the 
dorsal mesentery and the mesoderm derived from the receding 
woIfTian body and the pleuroperitoneal membrane derived from the 
pulmonarj^ ridge. It is difficult to determine the exact amount of the 
muscle tissue that is derived from each of these structures, since there 
is probably considerable variation, but it is probable that the dorsal 
mesentery forms the posterior and central portions containing the 
esophageal opening. The mesodermic cells from the receding Wolffian 
body form the right and left crura. The pleuroperitoneal membrane 
grows ventrally and closes the remaining opening (hiatus pleuro- 
peritonealis) between the peritoneal celom and the pleural celom, 
by fusing with the transverse septum, and forms the lateral portion 
of the diaphragm. Failure of fusion or proper deposition of the 
mesoderm at any one of these adjacent points of union may result in 
congenital continuity of the pleural and peritoneal cavities or a 
congenitally weak portion in the diaphragm at any of these points. 
Consequently, from an embryologic standpoint, weak portions 
might be expected to appear at the point of fusion of these different 
structures. These portions are situated dorsolaterallj^ at the fissura 
pleuroperitonealis (foramen of Bochdalek); also through the outer 
crus and through the esophageal opening. Hernia through the dome 
is common but cannot be explained on the foregoing basis, because 
it is not a fusion region. Such a hernia may be the result of excessive 
degeneration of the muscle in the formation of the central tendon 
or of some pathologic condition. Unilateral absence of the diaphragm 
probably is the result of the failure of development of the pleuro- 
peritoneal membrane, which usually is found as a narrow ridge of 
tissue along the posterior wall of the thorax. 

Congenital or Embryologic Aspects of Nontrawnatic Hernias and 
Diaphragmatic Dejects. Diaphragmatic congenital defects and 
nontraumatic hernias are variously reported as being from ten to 
eighteen times as frequent on the left side. The cause undoubtedly 
is to be found in the embryonic formation of the diaphragm. This 
point is a subject of controversy among embryologists. I have 
attempted to show the different stages in the formation of the 
diaphragm in embryos of various sizes; but in order to arrive at any 
satisfactory conclusions as to why hernia is more likely to occur in 
these regions, one must not only follow the concomitant changes that 
are occurring in the developing embryo, but must also consider the 
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physiologic manifestations which are present in the constantly 
changing organism at the same time. 

The septum transversum, from which the anterolateral portion 
of the diaphragm of the adult person is formed, arises from the 
mesoderm in the upper part of the cervical region. Its descent is 
gradual in the early embryonic weeks, and at the 5 to 6 mm. stage 
it is opposite the fourth and fifth cervical segments, where it receives 
its innervation from the branches of the third, fourth and fifth 
cervical nerve roots to these segments (the phrenic nerve). At 
approximately the same period as that in which the septum trans- 
versum appears (2 to 3 mm.), the tracheal bud appears from the 
ventral surface of the esophagus, and the liver buds have grown 
vertically into the under surface of this descending septum. The 
anlage of the stomach also has appeared as a definite thickening of 
the foregut opposite the fourth cervical segment. 

Three important developmental processes occur in embryos of 
the 5 mm. stage. The pulmonary ridge appears as a definite shelf 
of mesodermal tissue which forms the pleuropericardial and pleuro- 
peritoneal membranes. The former closes off the pericardial cavity 
from the pleural cavity at about the 10 to 1 1 mm. stage, and does not 
enter into the formation of the diaphragm. The latter ultimately will 
help to fill in the posterolateral portion of the diaphragm. At this 
stage (5 mm.) the pleuroperitoneal membrane is only a narrow shelf 
of mesodermal tissue that projects into the celom, marking the 
caudal dividing line of the pleural and peritoneal cavities, which are 
at this stage in free communication with each other. 

The second noteworthy change is the unsymmetric development 
of the right and left pulmonary buds, which are at a slightly lower 
level than the septum transversum. The right bud grows caudally 
and posteriorly and an infracardiac bronchus soon develops. The 
left bud grows almost transversely to the vertical plane and, because 
of the presence of the left enlargement of the heart, an infracardiac 
bronchus does not develop. This process places the left lung at a 
somewhat higher level than the right lung. 

The third change occurring at this period is the increased 
activity in the development of the midgut, which previous to this 
period has been practically a straight tube. It begins to elongate, 
with an angulation toward the umbilicus from a cephalic and caudal 
limb of this portion of the intestinal tract. 

C 3 l 
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From the foregoing it is seen that at this early period of the 
embryo, the cavity of the body is beginning to divide into two main 
cavities, the peritoneal cavity and the pleural cavity, by an incom- 
plete shelf of fetal muscular tissue derived from several sources. 
Ventrolaterally, this shelf is called the “transverse septum”; 
dorsally, the less well developed mesodermal shelf is called the 
“pleuroperitoneal membrane.” The intestinal tract with its dorsal 
mesentery and the WoKTian body extends into the celom in a dor- 
somesial position. At this stage, there is free communication between 
the two cavities; this opening may be termed the “pleuroperitoneal 
hiatus.” 

In the 7 mm. embryo, the transverse septum with the pleuro- 
peritoneal membrane begins to migrate caudally, rapidly passing the 
pulmonary buds and the aniage of the stomach, placing the greater 
portion of the lung in the pleural cavity and the aniage of the 
stomach partially above the diaphragm. 

In the 9.4 mm. embryo, the liver has become firmly anchored to 
the right dorsal wall of the body of the plica vena cava. The midgut 
begins to grow more rapidly and the yolk sac disappears. This action 
frees the intestine from the umbilicus, and rotation of this segment 
of bowel begins. 

In the 1 1 mm. embryo, the stomach, which has been practically 
stationary, noAv follows rapidly behind the descending septum 
transversum, and in the 17 mm. embryo it has virtually reached 
its permanent position. This descent is made possible by the sudden 
elongation of the esophagus. During this descent the right and left 
dorsopleural recesses are converted into bursae which surround the 
cardia. The left bursa usually disappears, and the right bursa, when 
well developed, is known as the “infracardiac bursa” and bears a 
definite relationship to esophageal hernia. At about this period 
(ii mm.) a physiologic alteration in the abdominal region takes 
place. The celom has not increased in size enough to accommodate 
the rapid changes that are taking place within its walls and which 
are augmented by the descent of the septum. As Mall stated, “Since 
the liver grows downward and crowds upon the rapidly elongating 
intestine, the intestine must escape it if it has a chance and the 
coelomic space within the umbilical cord naturally receives it.” 
This phenomenon, known as “physiologic umbilical herniation,” 
provides a reservoir for the abdominal contents until the peritoneal 
cavity has grown sufficiently to store its own contents. The herniated 
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intestine is restored to the abdominal cavity by the growth of the 
abdominal wall past the fixed mesentery of the intestines. This 
physiologic herniation starts in the 1 1 mm. embryo, is well developed 
in the 22 mm. embryo and starts on its way toward voluntary 
reduction in about the 35 mm. embryo. 

During this period of greater activity in the abdominal celom, the 
diaphragm is incompletely formed, and the hiatus pleuroperitonealis 
is patent. The closure takes place on the right side first in about the 
17 or 18 mm. embryo and on the left side in about the 19 or 20 mm. 
embryo. The left side of the liver has largely disappeared, and the 
whole organ has rotated to the right and fused with the right wall 
of the body, protecting to a great extent the right half of the dia- 
phragm and probably aiding its most rapid completion. The stomach 
has reached its permanent site below the diaphragm before the 
left half of the diaphragm is closed. Therefore, the hiatus pleuro- 
peritonealis patent on the left side is in direct contact with the 
rapidly forming and constantly changing hollow viscera during this 
period of physiologic umbilical herniation. 

It would seem that this time of the incomplete closure of the 
diaphragm in relationship to multiple rapid changes which are 
taking place in the embryo is of great importance in the preponder- 
ance of left-sided congenital defects. To recapitulate, these changes 
consist of: (i) the occurrence at this time of the normal physiologic 
umbilical herniation; (2) the patency of the hiatuses connecting the 
peritoneal and pleural cavities; (3) the sudden descent of the dia- 
phragm, which is considerably in advance of the descent of the 
stomach; (4) the shift of the liver to the right because of anchorage 
and the degeneration of the left lobe from vascular change and 
pressure; (5) the presence of hollow mobile viscera on the left side; 
(6) the elevated position and smaller size of the left lung; (7) the 
rotation of the stomach to the left, and (8) the presence of bursae at 
the esophageal opening. 

On the basis of the foregoing material it is seen that embryonic 
herniation would occur most commonly in the 1 1 to 20 mm. embryo. 
Congenital herniation of somewhat later formation can be explained 
on many of the same grounds. It is the result of failure of parts of the 
diaphragm to mature, or of excessive degeneration of muscular ele- 
ments in the formation of the central tendon. 

Inasmuch as the stomach descends behind the septum trans- 
versum, if there is a delay in descent of the stomach, the lumbar 
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portion of the diaphragm will be imperfectly developed, and the 
esophageal hiatus will be formed around the cardiac end of the 
stomach instead of around the esophagus. This will result in an 
abnormally large hiatus with deficiency both in the muscle ring and 
in the attachments of the diaphragmatico-esophageal membrane. 
The degree of the deficiency depends on the amount of gastric 
aniage in the thorax at the time of muscularization of the lumbar 
portion of the diaphragm. In rare instances the stomach ma}" remain 
in the elevated position as a result of a congenitally short esophagus 
and a partial thoracic stomach will result. In most instances the 
esophagus continues to elongate normall}', thus placing the stomach 
below the diaphragm. This abnormal position of the stomach will 
cause an abnormal enlargement of the esophageal hiatus to be 
produced, with a v'ide space between the margin of the muscle and 
the wall of the esophagus. It will also result in imperfect fixation of 
the elastic membrane to the esophagus and stomach and an abnor- 
mally large peritoneal fold extending well down on the cardia of the 
stomach. This abnormal relationship will permit much more flexi- 
bility of the esophagus in the enlarged hiatus than is normal. The 
more defective the formation of the hiatus, the more likely is 
herniation of the stomach to occur through it in later life. The true 
congenital hernia present at birth may be explained in the same way, 
but it is probable that persistence of the dorsopleural recess may be 
a factor in the origin of congenital hernias. 

ANATOMIC ASPECTS 

The diaphragm is a single, independent, dome-shaped muscle 
arising from the circumference of the lower part of the thorax and 
which, when it is normally formed, completely separates the 
abdominal and thoracic cavities. (Fig. i.) The muscular structure of 
the diaphragm in the adult person is divided into three portions 
according to the origins of these portions: the sternal, costal and 
lumbar portions. The sternal is the weakest of these portions and 
the lumbar is the strongest. All three portions are inserted into the 
margin of a central tendon. The sternal portion consists of a few 
slender fasciculi arising from the posterior surface of the xyphoid 
cartilage. There are muscular deficiencies on each side of the cartilage 
filled with areolar tissue and covered with pleura and peritoneum 
through which the superior deep epigastric vessels pass. These 
deficiencies are called the foramina of Morgagni or Larrey’s spaces. 
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The costal portion forms the main part of the dome of the diaphragm 
and arises by broad bands of muscle from the lower six costal 
cartilages and from the eleventh and twelfth ribs, interdigitating 



Fig. I. Left, adult diaphragm viewed from below; normal openings and poten- 
tial sites of herniation. Right, semidiagrammatic reconstruction of em- 
bryonic (17 mm.) diaphragm showing the embryonic structures concerned 
, in the formation of the adult diaphragm and the sites for possible congenital 
deficiencies. This diaphragm shows the hiatus pleuroperitonealis patent on 
both sides at this stage. The space enclosed by the dotted lines indicates the 
e.xtent of this opening at the n mm. stage. The infracardiac bursa, the 
potential site of herniation around the esophagus, is also shown. {Arcb. Surg., 

16: 386, 1928.) 

with the transversalis muscles. This portion covers the greatest area. 
There often are areas devoid of muscular tissue situated between the 
individual bands that arise from the wall of the thorax. 

The lumbar portion arises from the bodies of the lumbar vetebrae 
and consists of three crura on each side: the inner, middle and outer 
crura. The inner crus is much the strongest of the group, and arises 
from the anterior surface of the third and fourth lumbar vertebrae. 
The greater portion of the inner crus is muscular, but the inner 
margins soon become tendinous and unite at the level of the twelfth 
thoracic vertebra. This arch, with the bodies of the twelfth thoracic 
and first lumbar vertebrae, forms a canal for the passage of the 
aorta and thoracic duct. This is called the aortic opening; it is in 
reality not an opening through the diaphragm, but is situated 
entirely behind the diaphragm. The esophageal opening is anterior 
to, and a little to the left of, the aortic opening. It is entirely sur- 
rounded by muscular tissue and is formed by the decussation of the 
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crura on a level with tlic tenth thoracic vertebra. It transmits the 
esophagus and its vessels and the two vagi nerves. The middle crus 
arises from the lateral surfaces of the body of the second lumbar 
vertebra; it is separated posteriorly from the inner crus by narrow 
slits which transmit the greater and lesser splanchnic nerves of each 
side, and the left crus transmits the vena azygos minor. The vena 
azygos major transverses cither the aortic opening or the right crus. 
The outer crus arises from the internal and e.vternal lumbocostal 
arches (arches of Haller) which arch over the psoas and quadratus 
lumborum muscles posteriorly. 

The lateral lumbar portion of the diaphragm arises chiefly from 
the inner lumbocostal arch, with only a few fibers arising from the 
external lumbocostal arch. There is usually a triangular-shaped space 
of muscular deficiency between the outer crus of the lumbar portion 
of the diaphragm, the last muscular part of the costal portion of the 
diaphragm, and the twelfth rib. The apex of the triangle is curved 
upward and forward toward the tendinous portion of the diaphragm. 
The base is turned downward and somewhat baekward and partly 
rests on the twelfth rib, but sometimes it extends in front of the 
body of the psoas muscle. The borders of this hiatus are muscular 
and are more or less of sphincter-like construction. The space is 
closed by a membrane which consists of two sheaths; the upper 
sheath comes from the pleura, and the lower sheath is thin and is a 
continuation of the iliac fascia. This space was first described by 

Bochdalek, in 1848, and has been named the “foramen of Bochdalek. 

The central tendon of the diaphragm is reniform, with the central 
portion slightly curved and extending into the dome, of which the 
greater portion is on the right side. At the base of this right portion 
and entirely within the tendon is a large quadrilateral foramen which 
gives passage to the inferior vena cava. This opening is on a level 
with the disk between the eighth and ninth thoracic vertebrae. 

The diaphragm receives its motor innerv'-ation from the phrenic 
nerve, which originates from the fourth and sometimes through 
branches from the third and fifth cervical nerves. This cervical 
origin of the innervation of the diaphragm is due to the embryonic 
derivation of the diaphragm from cervical myotomes which are 
innervated by the third, fourth and fifth cervical nerves. These 
nerves originally may have contained both motor and sensory fibers 
but most anatomists agree that the phrenic is the chief, if not the 
only, motor nerve to the diaphragm. The presence of some afferent 
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sensory nerve fibers in the phrenic nerve will explain the presence 
of referred pain in the neck which is often associated with disorders 
of the diaphragm. Some anatomists are of the opinion that the 



Fig. 2. Normal anatomic relationship between lower end of 
esophagus, cardiac end of stomach and esophageal hiatus, 
showing the relationship of the diaphragmatico-esopha- 
geal membrane to these structures. (J. Thoracic Surg., 

8: 127, 1938.) 

peripheral part of the diaphragm receives some motor innervation 
from the lower intercostal nerves. 

The circular muscle bundles of the esophageal hiatus are inner- 
vated chiefly by the phrenic nerve of the same side, regardless of 
whether the muscles originate from the crus of the same side or from 
that of the opposite side. There also may be some cross innervation 
from the phrenic nerve on the opposite side. 

In considering the normal relationship between the esophageal 
hiatus and the lower end of the esophagus and cardia, I wish to 
mention again the fact that the esophageal hiatus is normally situ- 
ated to the left of the medial line, at the level of the upper border 
of the tenth thoracic vertebra, in the dorsal part of the dome of the 
diaphragm. 

The muscular elements that form the muscular ring of the hiatus 
usually originate from the median portion of the right crus, but the 
hiatus may be formed by the crossing of both right and left crura 
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after they have united in front of the aorta to form the aortic 
orifice. This ring of muscle of the hiatus loosely approximates the 
lower end of the esophagus but is not directly attached to it. Fixa- 



Fig. 3. a, dissection of normal attachment of the diapliragmatico-csophagcal 
membrane (held in the clamp). Fascia covering space to right is a persistent 
infracardiac bursa, h, same as a, after removal of peritoneum and anterior 
attachments of diaphragmatieo-esoph.ageal ligament showing posterior 
attachment of this ligament extending beneath and not attached to the 
circular muscle of the hiatus. 


tion of the diaphragm to the lower end of the esophagus and to the 
cardia of the stomach is obtained by the diaphragmatico-esophageal 
membrane. (Fig. 2.) This membrane consists of elastic and fibrous 
tissue originating in the fascial coverings of the diaphragm ; mostly 
those of the abdominal side but partly those of the thoracic side of 
the diaphragm. (Figs. 3 and 4.) This elastic and fibrous membrane 
has its origin lateral to the muscular ring of the hiatus over which 
it passes, with slight attachments, to fill the space between the inner 
margin of the muscle and the esophagus; it is inserted into the lower 
2 or 3 cm. of the esophagus and into the upper 1.5 to 2 cm. of the 
stomach, in a fanlike manner. This elastic and fibrous membrane 
constitutes a flexible connection between the diaphragm, esophagus, 
and cardia, and permits of a certain amount of mobility during the 
act of swallowing and during respiratory movements. (Fig. 5.) Its 
greatest strength is in its esophageal attachment, where it acts as an 
antagonist to the longitudinal muscle fibers of the esophagus, pre- 
venting these muscles from pulling the cardia of the stomach through 
the hiatus. The lower part of the esophagus passes obliquely through 
the diaphragm and extends below the hiatus for a varying distance 
of from 0.5 to 1.5 cm., where it joins the stomach at an angle. This 
junction is the true cardia and normally is always situated below the 
diaphragm. 



Fig. 4. Photomicrograph of normal diaphragmatico- 


esophageal ligament removed from previous specimen 
(Fig. 36), especially stained to show elastic tissue 


(constituting approximately 50 per cent of the ligB' 


ment) in regular curved bands between bands of 


connective tissue. 



Fig. 5. Showing normal flexibilitj^ of the diaphragmatic movements due to the elasticity 
and flexibility of the attachments of the diaphragmatico-esophageal membrane to the 
esophagus and stomach: a, diaphragm in midposition; b, diaphragm in e.xtreme descent 
c, marked elevation of diaphragm. 

covered with peritoneum on its anterior and left aspects. (Fig. 6.) 
The uppermost part of the stomach is loosely covered, for about 
2 cm. anteriorly and 3 cm. posteriorly, where the peritoneum fuses 
with the serous covering of the gastric wall. The union of these two 
folds of peritoneum forms the gastrophrenic ligament which fixes 
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Fig. 7. Roentgenogram on admission of patient showing 
esophageal hiatus diaphragmatic hernia with herniation 


of approximately a fourth of the stomach above the dia- 


phragm. Patient aged 65 years; progressive symptoms of 
four years’ duration. 
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the cardiac end of the stomach to the diaphragm and continues to 
the left to form the phrenicocolic ligament. Beneath this loose 
peritoneal covering there is a triangular pad of fat and connective 



Fig. 8. Same patient as in Figure 7. Photomicrograph 
of a portion of the diaphragmatico-esophageal mem- 
brane which was removed at the time of the operative 
repair of the hernia, especially stained to show elastic 
tissue. Atrophy of the elastic tissue bands is evident. 

(Compare with normal shown in Figure 4.) 

tissue and the attachments of the diaphragmatico-esophageal mem- 
brane. This loose peritoneal attachment around the esophageal 
hiatus permits flexible movement of the esophagus without pulling 
on the peritoneum. 

Anatomic Aspects oj Hiatus Hernia. At this point, a digression 
may be made to consider the anatomic factors involved in hiatus 
hernias. The diaphragmatico-esophageal membrane and the loose 
attachment of the peritoneum at the cardia have considerable bear- 
ing on the occurrence of hiatus hernias. It is probable that the 
hiatus hernias of elderly people, which are accompanied by insuffi- 
ciency of the hiatus, are attributable to atrophy of this protective 
elastic membrane, particularly in cases in which there is an abnor- 
mally large hiatus. (Figs. 7 and 8 .) The elastic membrane has been 
sufficient during the prime of life to protect the opening but, as the 
atrophy associated with advancing years develops, the stomach is 
permitted to protrude through the large hiatus to a position above 
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the diaphragm. It is probable, in such cases, that this herniation 
would have occurred earlier in life had abnormal stress been applied, 
such as trauma, respiratorj' difficulty or marked increase in intra- 



Fig. 9. The anatomic relationships at the carclia of a normal stomach compared 
to those associated with esophageal hiatus diaphragmatic hernia. These 
relationships in the latter are shown with the herniated portion of the stomach 
in the hernial sac and after it has been withdrawn. 

abdominal pressure. The elastic and fibrous membrane forms one of 
the coverings of the hernial sac in the smaller types of hernia. In 
large hernias this membrane seems to be pushed forward and there 
is no barrier to the peritoneal sac which enters the posterior portion 
of the mediastinum. In these cases the entire stomach often herniates 
into the thorax. 

The loose attachment of the peritoneum around the hiatus may 
be a factor in the formation of hiatus hernias, since it permits the 
beginning of the herniation of the cardiac end of the stomach and 
formation of the hernial sac. 

In all true hernias this loose peritoneal fold fuses with the serosa 
farther down on the cardia of the stomach than normal. (Fig. 9.) 
The peritoneum does not extend around the greater curvature of the 
stomach to the posterior wall to form the gastrophrenic ligament, 
but fuses with the serosa of the anterior wall, so that there is no 
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gastrophrenic ligament and only a very short phrenicolienal liga- 
ment. This places the spleen close to the left margin of the hiatus, 
thus permitting the upper part of the cardiac end of the stomach to 
be abnormally free posteriorly, beneath the enlarged esophageal 
hiatus. 

The consistency with which the surgeon finds abnormal attach- 
ments of the peritoneal fold and of the gastrophrenic ligament to 
the cardiac end of the stomach, and abnormal enlargement of the 
muscular ring of the esophageal hiatus, suggests that this particular 
type of hernia results from a delay in descent of the esophagus as 
related to the formation of the lumbar portion of the diaphragm. 

CLASSIFICATION OF DIAPHRAGMATIC HERNIA 

The term, “diaphragmatic hernia,” is commonly used to desig- 
nate any condition in which there is protrusion of abdominal con- 
tents into the thoracic cavity through an abnormal opening in the 
diaphragm. All true hernias have a sac as one of their component 
parts, so that many conditions, commonly included under this term 
but which do not have hernial sacs, would more properly be termed 
“eviscerations” or “false hernias.” The presence or absence of a 
hernial sac cannot be determined by clinical examination. It can be 
found only at operation. 

There are numerous classifications of diaphragmatic hernia which 
are based on the embryologic and etiologic aspects, pathologic 
anatomy, the site of the opening in the diaphragm, the presence or 
absence of a sac, the content of the hernia and other factors. It is 
difficult or impossible to make most of these classifications clinically; 
accordingly, many of them are of little practical value. Diaphrag- 
matic hernias are therefore usually classified in three main groups: 
(i) congenital, (2) acquired and (3) traumatic. 

From a clinical and surgical standpoint, the history of a preceding 
injury is helpful in establishing the diagnosis and in determining the 
type, urgency and prognosis of the operative treatment. Because of 
the practical clinical and surgical significance of trauma as an 
etiologic factor, I have suggested that diaphragmatic hernia be 
classified into two main groups: nontraumatic and traumatic. I 
have subdivided these two groups according to the various types. 

Nontraumatic Hernia. A nontraumatic diaphragmatic hernia 
may be congenital or acquired. If it is congenital, the hernia is 
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attributable to embryologlc deficiency and usually does not have 
a hernial sac. The most common sites of a congenital hernia, in 
the probable order of frequency of occurrence, are: (i) through the 
hiatus pleuroperitoncalis (foramen of Bochdalek), (2) through the 
esophageal hiatus, (3) through an anterior substernal opening 
(foramen of Morgagni) (Larrey’s spaces), and (4) through the gap 
left by partial absence of the diaphragm, a gap which is usually 
situated in the posterior portion of the muscle. 

If the hernia is acquired after birth, the sites of occurrence are: 

(1) through the esophageal hiatus, a type which has a hernial sac, 

(2) through the region of fusion of the anlage of the diaphragm, and 

(3) at sites named under the congenital type in the foregoing 
paragraph. 

Traumatic Hernia. Traumatic diaphragmatic hernia may be 
caused by direct or indirect injurjf, or by infiammatorj^ necrosis of 
the diaphragm. In case of indirect injur}" of the diaphragm, the 
hernia may occur at any point, including points of embryologic 
fusion; but the most common sites arc the dome and posterior half 
of the left part of the diaphragm. On the other hand, the injury may 
occur in the right part of the diaphragm. It usually is the result of 
a severe, crushing injury. When the hernia occurs through the 
esophageal opening there is a sac, but when it occurs through the 
leaf of the diaphragm there usually is no sac. In case of direct injurj" 
of the diaphragm, the hernia may occur at any point and is usually 
the result of penetrating wounds, such as those inflicted by a gun 
or knife. 

Rupture of the diaphragm may be the result of inflammatory 
necrosis which, in turn, has been caused by subdiaphragmatic 
abscess, or, again, rupture may follow necrosis caused by drainage 
tubes which have been introduced into empyematic cavities. In 
these cases the opening usually is situated in the posterior part of 
the diaphragm and there is no hernial sac. 

In general, the various types of diaphragmatic hernia can be 
divided clinically into two main classes, depending on the abdominal 
viscera which are involved. In the first class the stomach is the only 
abdominal vlscus incorporated in the hernia; the herina usually 
occurs through the esophageal hiatus. In the second class, the 
intestines with or without the stomach and other abdominal viscera 
are included in the hernia. Such a hernia usually is of traumatic 
origin and is caused by laceration of a normal diaphragm. It also 
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may be of congenital origin and may result from structural deficiency 
of the diaphragm. 

Esophageal hiatus hernia is the most common kind of herniation 


ESOPHAGEAL HIATUS HERNIAS SHORT ESOPHAGUS 

(congenital) 



PULSION TYPE HIATUS ‘HERNIAS DILATED ESOPHAGUS 

(Incompetent hiatus) 



Fig. 10. Diagrammatic drawings of different types of esophageal hiatus hernia 
and some of the conditions which may simulate hiatus hernias roentgenologi- 
cally. a, esophageal hiatus hernia with herniation of the cardiac end of the 
stomach through the esophageal hiatus. Esophagus in normal position (para- 
esophageal hernia), b, esophageal hiatus hernia in which there is herniation of 
the greater portion of the stomach through an enlarged esophageal hiatus 
into the posterior mediastinum and associated elevation of the esophagus, 
c, slight protrusion of the cardia of the stomach through the hiatus with 
slight elevation of the lower part of the esophagus to the upper margin of the 
esophageal hiatus. Pulsion type hernia. Incompetent hiatus, d, protrusion 
of cardiac end of the stomach through the esophageal hiatus and marked ele- 
vation of the esophagus into the posterior mediastinum. Incompetent hiatus, 
e, congenital, short esophagus with partial thoracic stomach. Not a true 
hernia./, dilatation of the lower end of the esophagus, cardiac antrum. Not a 
hiatus hernia. 

occurring through the diaphragm that is found among adult persons. 
This type of hernia is slowly progressive and constitutes a sliding 
herniation of the stomach into the posterior part of the mediastinum. 
It may push into either or both sides of the thoracic cavity, but does 
not enter the pleural cavity. The stomach usually is the only 
abdominal viscus involved in the hernia. This type of hernia may 
progress until the entire stomach is contained within the hernial 
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sac, and the colon, omentum, and occasionally the spleen may also 
be drawn into the hernial sac. 

I believe it is best to classify all true hernias through the esopha- 



Fic. II. a, patient aged 52 years. Hiatus hernia (parn-esophngeni) with herniation 
of cardiac half of tiic stomach above di.nphragm. Esophagus compressed, normal 
length, b, same patient after repair of hernia. Stomach in normal position below 
diaphragm. 

geal hiatus under the one term “esophageal hiatus diaphragmatic 
hernia.” (Fig. 10.) True esophageal hiatus hernias can be divided 
into two types: In the first type of esophageal hiatus hernia (Fig. 
loa) the esophagus is of normal length and its lower end is not ele- 
vated above the diaphragm, but a portion of the stomach has 
herniated into the posterior mediastinum, beside the esophagus. 
This type of hernia is often designated as para-esophageal hiatus 
hernia. The hernias are usually small to moderate in size and rarely 
involve more than a fourth to a half of the cardiac end of the 
stomach, which is contained in the hernial sac. They constitute 
about a third of the esophageal hiatus hernias on which I have 
operated. (Figs, ii and 12.) 

In the second type of hiatus hernia (Fig. 10b) the esophagus is of 
normal length but its lower end is elevated above the level of the 
diaphragm, and the herniated stomach is in the posterior medias- 
tinum. The hernias are usually larger than those of the first type 
and a third of the stomach or the entire stomach, with a portion of 
the omentum and occasionally a portion of the colon, is within the 
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hernial sac. These hernias usually fill the entire mediastinum and 
generally project into the left side of the thoracic cavity but they 
may project into the right side of the thoracic cavity or into both 



Fig. 12. a, patient aged 67 years. Herniation of the pyloric half of the stomach into 
the posterior mediastinum. Esophagus in normal position with cardiac end of the 
stomach in the abdomen (para-esophageal). 6, same case after repair of the 
hernia. Entire stomach in normal position below the diaphragm. 

sides. Hernias of this type constitute about two-thirds of the esopha- 
geal hiatus hernias on which I have operated. (Figs. 13 and 14.) 

I believe that the essential difference between these two types is 
one of degree rather than any fundamental difference in origin. 
Inasmuch as these hernias are progressive in character and are in 
reality a sliding type of hernia, hernias of the first type may ulti- 
mately develop into those of the second type as more of the stomach 
becomes included in the hernial sac. In many cases of esophageal 
hiatus hernias there is dilatation of the lower end of the esophagus. 
This is usually more marked in the larger types of hiatus hernias. 

With the more frequent roentgenologic recognition of small 
hiatus hernias in the last few years, two additional types (Fig. 10 
c and d) have been recognized which may be considered pulsion 
types of esophageal hiatus hernias. In these types a small portion of 
the cardiac end of the stomach projects through the esophageal 
hiatus. They are probably attributable to atrophy of the elastic 
fibers of the diaphragmatico-esophageal membrane together with 
relaxation of the circular muscle surrounding the esophageal opening, 
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Fig. 13. a, patient aged 42 j ears. I lerni.ition of two-tliirds of cardiac end of stomach 
into posterior mediastinum and cMcnsion into left side of tlioracic cavity. 
Marked elevation and displacement of esophagus, b, same case after operation. 
Entire stomacli in normal position below elevated left portion of diaphragm. 
Esophagus normal in length and position. 



Fig. 14. a, patient aged 39 years. Herniation of two-thirds of cardiac end of stomach 
into posterior mediastinum and extension into right side of thoracic cavitj'. 
Marked elevation and displacement of esophagus to right, b, same case after 
operation. Entire stomach in normal position below elevated left portion of 
diaphragm. Esophagus normal in length and position. 
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resulting in an incompetent hiatus. (Figs. 1 5 and 1 6.) Recognition and 
differentiation of these two types is often difficult by roentgenologic 
examination alone. The establishment of the diagnosis is aided by 



Fig. 15. a, patient aged 36 years. Small protrusion of cardiac end of the stomach 
through esophageal hiatus with distortion of lower part of esophagus. Incom- 
petent hiatus, b, same case after operation. Stomach in normal position below the 
diaphragm and normal contour to esophagus. 


an esophagoscopic examination which is often essential in arriving at 
an accurate diagnosis. These hernias are more commonly seen in 
elderly people. In many instances the finding of these hernias is 
incidental as the patients do not present any subjective symptoms; 
however, in some instances the symptoms may be severe and may 
not respond to conservative measures. In the latter cases, surgical 
intervention is necessary to relieve the symptoms. 

Hernias of type 3 (Figs. loc and 15) closely simulate the para- 
esophageal type of hernia except that they are relatively small. 
There is the beginning formation of a definite hernial sac. The 
esophagus is only slightly elevated, the abdominal portion being 
elevated to the superior border of the diaphragm. The hernia may 
remain small or it may develop into a true paraesophageal hernia. 

In the fourth type (Figs, lod and 16) there is incompetency of 
the entire hiatus with a funnel-Iike protrusion of the cardiac end of 
the stomach above the diaphragm and a comparable elevation of the 
esophagus which enters the apex of the protruded portion of the 
stomach. This type does not have a true hernial sac and may not be 
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considered a true hernia. This type of hernia must be distinguished 
in diagnosis from a congenital short esophagus with partial thoracic 
stomach and dilatation of the lower end of the esophagus. This is 



Fig. 1 6 . a, patient aged 59 years. Protrusion of tlie cardiac end of the stomacli 
and elevation of the lower end of tiie esophagus above the diaphragm. Pulsion 
type of hernia (incompetent liiatus). 6, same c.ase after repair. Stomach in normal 
position below diapliragm. Esophagus normal in length and position. 

best accomplished by an esophagoscopic examination to determine 
the length of the esophagus. 

In congenital short esophagus (Fig. loe) because of congenital 
malformation, the esophagus is not long enough to permit the 
stomach to reach its normal position below the diaphragm. The 
stomach is held suspended in the posterior mediastinum above 
the diaphragm. In this type of case the abnormality^ is often con- 
sidered to be an esophageal hiatus hernia, but it is not a true hernia as 
the stomach has never been below the diaphragm. I believe the condi- 
tion could be better described as a congenitally short esophagus 
with partial thoracic stomach. In my experience this condition is 
relatively rarely found at operation. I have operated on eleven 
patients who presented all of the roentgenologic signs of short 
esophagus but at the time of the operation I found that in four cases 
the esophagus, although its lower end was above the diaphragm, 
was of sufficient length to reach below the diaphragm when the 
herniated portion of the stomach was reduced. Of the remaining 
seven cases, in three there was a slight shortening of the esophagus 
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associated with a herniation of the cardiac end of the stomach, 
and the remaining four were cases of true short esophagus with 
partial thoracic stomach. In all but one it was possible to bring the 



Fig. 17. a, patient aged 49 years. Congenital short esophagus with partial thoracic 
stomach; a sixth of cardiac end of stomach suspended above the diaphragm, b, 
same case one month after repair of hernia. Entire stomach in normal position 
below elevated diaphragm. 

stomach entirely below the diaphragm after separation of the 
attachments around the hiatus and the elevation of the diaphragm 
resulting from interruption of the phrenic nerve. In one case it was 
impossible to bring the stomach entirely below the elevated dia- 
phragm and it was necessary to suture a small portion of the cardia 
into the hiatus when the hiatus was closed. This indicates that it is 
not always possible by roentgenologic methods to determine the 
type of hernia present. I believe that this condition, although rare, 
is an entity but should not be grouped with the true hiatus hernias. 
(Fig. 17.) 

This condition of short esophagus, from an etiologic standpoint, 
falls into two classes: first, that in which the esophagus is con- 
genitally short, which has been described, and second, that in which 
ulceration and occasionally malignant neoplasm of the esophagus 
has caused cicatricial contraction of the lower end of the esophagus. 
The cicatricial contraction draws the cardia of the stomach above 
the diaphragm, and the condition usually is associated with stenosis 
of the lower part of the esophagus. 
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In considering cases of short esophagus from a surgical stand- 
point, it is important not to confuse them with true hiatus hernias, 
for their surgical management is entire!}' different. In cases of true 



Fig. i8. Patient aged 28 years. Dilatation of the lower end of tlie esophagus with rela\- 
ation of the cardia of the stomach. Not a hiatus hernia, a, b and c, three views taken 
at the same evamination. Operation not performed. 


hernia, the surgical problem is that of replacement of the herniated 
viscera, removal of the hernial sac, and repair of the abnormally 
enlarged esophageal hiatus. In cases of congenital short esophagus 
the surgical problem is that of reconstruction and elevation of the 
diaphragm to a position above the stomach; this can be accom- 
plished if the congenital shortening of the esophagus is not too great. 
In those cases in which the stomach is elevated above the diaphragm 
because of traction of cicatrices following ulceration, the sjmiptoms 
usually are relieved by dilatation of the stenosed esophagus. In 
those cases due to malignant neoplasms, radical removal of the 
lesion of the esophagus is to be considered. 

Dilatation oj the Loiver End oj the Esophagus with Relaxation oj 
the Cardia oJ the Stomach. (Fig. 10/.) This condition not uncom- 
monly simulates esophageal hiatus hernias of the pulsion types both 
roentgenologically and clinically. In order to establish a definite 
diagnosis it is usually necessary to examine the esophagus with an 
esophagoscope as well as to carry out roentgenologic examination. 
At the time of the esophagoscopic examination, a specimen of tissue 
can be removed from the wall to determine whether it is squamous 
cell epithelium of the esophagus or gastric mucosa of the stomach. 
(Fig. 18.) It is important to differentiate dilatations of the lower 
part of the esophagus from hiatus hernias as surgical intervention 
is not indicated in cases of dilatation of the esophagus. 
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Many writers believe that hiatus hernias are of congenital origin, 
although some attribute them to certain types of trauma and to 
senile changes in the tissue of the hiatus. However, because of the 
relatively few elderly persons who present hiatus hernias roent- 
genologically, compared to the number of patients whose stomachs 
are examined roentgenologically, and because of the number of 
elderly patients whose esophageal hiatuses I have examined in the 
course of various operations and have not found a hernia present, 
I believe that the fundamental cause of the hernia, whether the 
patient is elderly or young, is to be found in the embryologic forma- 
tion of the diaphragm. The congenitally defective hiatus is not able 
to withstand the abnormal and, in some instances, the normal pulsion 
and traction effects of intra-abdominal and intrathoracic pressure. 
The stress on the hiatus does not have to be great in order to produce 
hernia. Fewer than 10 per cent of the patients who were proved to 
have hiatus hernias at operation gave histories of injury. In 50 per 
cent of these cases some symptoms antedated the injury; this sug- 
gests that some degree of herniation had been present prior to the 
injury. 


INCIDENCE OF DIAPHRAGMATIC HERNIA 

The incidence of diaphragmatic hernia is probably no greater 
now than it was twenty years ago. At that time the condition was 
thought to be uncommon and its recognition during the life of the 
patient was rare. A review of the records of the Mayo Clinic revealed 
that, from January i, 1908, to and including December 31, 1939, 
the diagnosis of diaphragmatic hernia had been made either roent- 
genologically or at operation in 680 cases. The oldest patient was 
82 years of age and the youngest patient was 3 months of age. 
In the first instance of diaphragmatic hernia that was observed at 
the clinic the hernia was of the esophageal hiatus type and was 
discovered at operation in 1908. The first roentgenologic diagnosis of 
a diaphragmatic hernia at the clinic was made in 1911. This hernia 
was of the traumatic type. The first roentgenologic diagnosis of an 
esophageal hiatus hernia at the clinic was made in 1921. 

The more frequent recognition of diaphragmatic hernia in recent 
years is exemplified by the fact that a review of the cases in which 
the condition had been observed at the clinic between January i, 
1908, and December 31, 1925, inclusive, revealed that a diagnosis of 
this type of hernia had been made in only thirty cases. In fourteen 
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of the thirty cases the patients were treated surgically. From 
January i, 1926 to and including December 31, 1939 on the other 
hand, about 650 patients had the diagnosis of diaphragmatic hernia. 
The author operated on 250 of these 650 patients. This study, 

Table i 

DATA CONCERNING SITUATION, ETIOLOGY AND CONTENTS OF HERNIA 

Cases Cases Cases 


Site of Opening 

No. 

Etiology 

No. 

Contents of Hernia 

No. 

Esophageal hiatus. . . . 

187 

Congenital (history of 


Stomach (omentum). 

176 



trauma, 17) 

187 

Stomach, omentum 






and spleen 

4 





Stomach and colon. . 

7 

Short esophagus type. 

I I 

Congenital 

I I 

Stomach onlv 

1 1 

Hiatus pleuroperitonc- 


Congenital 

4 

Colon and small bowel 

3 

alis 

4 



Colon, small bowel. 






stomach and spleen 

I 

Absent posterior 


Congenital 

4 

Stomach, colon, small 


fourth of left side of 




bowel and spleen. . 

3 

diaphragm 

4 



Colon and small bowel 

I 

Foramen Morgagni 


Congenital 

4 

Colon and appendix. . 

I 

(substernal) 

4 



Colon and omentum. 

3 

Left side of diaphragm 

39 

Trauma: (indirect in- 


Stomaeh only 

5 


jury, 28) (direct in- 


Stomach and colon. . . 

10 



jury, 7) (indamma- 


Stomach, colon and 




tory necrosis, 4) . . . 

39 

small bowel 

Stomach, colon and 

7 





spleen 

Stomach, colon, spleen 

2 





and small bowel . . . 
Stomach, colon, small 

9 





bowel and liver 

Stomach, colon, small 

4 





bowel, spleen and 

2 

Right side of dia- 


Trauma (indirect in- 


Stomach, duodenum. 


phragm 

I 

jury, i) 

1 

colon, small bowel, 
liver (gallbladder) 
and head of pan- 

I 

Totals 

250 


250 


250 


therefore, disclosed that about twenty times as many diaphragmatic 
hernias have been recognized in the last fourteen years as had been 
recognized in the previous eighteen years. I believe that the condi- 
tion is even more common than the present records indicate. I have 
examined the diaphragm in the course of other abdominal operations 
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and occasionally have found a small hernia that had not been recog- 
nized either clinically or roentgenologically before operation. 

The relative incidence of esophageal hiatus hernia in relation 
to other types of diaphragmatic hernia, in my experience, is sho-wn 
by a review of 250 cases of diaphragmatic hernia, in which I operated 
on the patients from 1926 to 1940. In this series there were 198 cases 
of esophageal hiatus hernia, four cases of congenital pleuroperitoneal 
hiatus hernia, four cases in which the hernia was the result of con- 
genital absence of a portion of the left side of the diaphragm, four 
cases in which herniation occurred through the foramen of Morgagni, 
and forty cases in which traumatic herniation occurred through the 
dome of the diaphragm. This shows that herniation through the 
esophageal hiatus, treated surgically, was between three and four 
times as common as all other types of herniation combined. (Table 
I.) 


SYMPTOMS 

The clinical recognition of diaphragmatic hernia on the basis 
of the subjective symptoms alone is often very difficult. The symp- 
toms are complex because of the various structures involved in the 
hernia and depend on the amount of mechanical interference with 
the function of the herniated abdominal viscera, on the degree of 
impairment of the normal function of the diaphragm and on the 
amount of increased pressure within the thorax which causes impair- 
ment of respiration and circulation. 

The clinical syndrome of diaphragmatic hernia may be divided 
into two main groups : The first group occurs in cases in which the 
stomach is the only abdominal organ involved in the hernia. These 
hernias are usually of the esophageal hiatus type. The symptoms are 
those of intermittent and usually progressive incarceration and 
obstruction of the stomach. However, this type of hernia may 
contain various portions of the omentum depending on the amount 
of stomach involved in the hernia. Inasmuch as these hernias are 
progressive in character the entire stomach may become involved in 
the hernia (Fig. 19), and in these hernias the colon may also become 
incorporated in the hernial sac because of its attachment to the 
greater curvature of the stomach (Fig. 20); more rarely the spleen 
may become involved because of its attachment to the cardia of the 
stomach. These cases involving the colon may present additional 
sjmiptoms of partial or complete intestinal obstruction. 
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Fig. 19. a, first admission in 1930. Herniation of .t fourtli of the cardiac end of tlic 
Stomach tiirougli tlic esopliagcal hiatus into the posterior mediastinum behind the 
heart, b, same case shotting progressive development of hernia on second admis- 
sion in 1935. Herniation of entire stomach tlirougli esophageal hiatus into the 
posterior mediastinum and left side of the thoracic cavity compressing and dis- 
placing the esophagus. 



cavity, b, same case. Herniation of the transverse colon through the esophageal 
hiatus and projecting into the right side of the thoracic cavity. 
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The second group consists of those cases in which multiple 
abdominal viscera are involved in the hernia. These hernias are 
usually of traumatic origin and are caused by laceration of a normal 



Fig. 21. a, entire thoracic cavity completely filled with hollow viscera displacing the 
mediastinum to the right. Complete collapse of the left lung, b, same case. Hernia- 
tion of the entire stomach and transverse colon into the left side of the thoracic 
cavity and extending to the apex 

diaphragm. (Fig. 21.) They also may be of congenital origin and 
may result from congenital structural deficiency of the diaphragm. 
The symptoms in these cases are more varied and severe in character 
because of the multiple structures involved and are often more 
acute in onset. The initial symptom may be that of acute intestinal 
or gastric obstruction or severe hemorrhage. 

Esophageal Hernia. Among adults, esophageal hiatus hernia is 
the most common kind of hernia through the diaphragm. This type 
of hernia is slowly progressive and constitutes a sliding herniation 
of the stomach into the posterior mediastinum. It may push into 
either or both sides of the thoracic cavity but does not enter the 
pleural cavity because the herniated viscera are confined in the her- 
nial sac, the innermost layer of which is diaphragmatic peritoneum. 

The symptoms of esophageal hiatus hernia may begin at birth 
or at any time during later life. Owing to the progressive character 
of these hernias the symptoms vary as the hernia becomes larger 
depending on the degree and type of herniation so that several 
clinical diagnoses can be made in the same case because of the 
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changing symptoms. Accordingly, the condition may be termed the 
“masquerader of the upper abdomen.” In a study of 198 cases of 
this tjfpe of hernia in which I have performed operations, it was 
found that an average of three previous erroneous clinical diagnoses 
had been made in each of these cases before the correct diagnosis was 
established. The most common erroneous diagnoses, in order of 
frequency, were cholecystitis, cholelithiasis, gastric ulcer, duodenal 
ulcer, hyperacidity, secondary anemia, cardiac disease, carcinoma 
of the cardia, stricture of the esophagus, appendicitis and intestinal 
obstruction. In twenty-three of these cases the patients had been 
operated on previously for other conditions, without complete relief 
of symptoms and were completelj' relieved following repair of the 
hernia. Of these twent3’^-three patients, thirteen had undergone 
cholecystectomy previousl}’; four, cholcc^'stostomjq three, appendec- 
tomjq two, pjdoroplast}' and one, gastroenterostom3^ (Fig. 22.) 

The chief sjmiptoms of esophageal hiatus hernia are pain, dis- 
tress, gaseous eructation, vomiting, dj^spnea, hemorrhage, weakness, 
anemia and palpitation of the heart. The symptoms of these hernias 
are more uniform than those of other tj^pes of diaphragmatic hernia 
and often produce a comparatively' definite clinical symdrome over a 
period of many years. No single case will include the entire clinical 
picture but a study' of the sy'mptoms in a large series of these cases 
has suggested the composite clinical sy'ndrome now to be described. 

At the onset the attacks are usually mild; they' consist of epigas- 
tric distress that is projected through to the back and which comes 
on in the course of, or shortly after, a heavy meal ; but such attacks 
may be brought on by' taking any'thing into an empty' stomach, 
such as a cupful of coffee. The attacks are usually' similar to one 
another in character but vary a great deal in intensity, depending 
on the amount of stomach that becomes incorporated in the hernia, 
the degree of interference with the diaphragm as well as the size of 
the hernial orifice and the occurrence of associated complications 
such as traumatic ulcer and incarceration of the stomach. The 
symptoms are usually relieved by belching of gas and vomiting and 
are commonly considered to be attributable to cholecy'stitis (Fig. 
22a), for which the patient is often treated. 

As more of the stomach becomes incorporated in the hernia, the 
attacks become more severe; the pain is projected straight through 
to the back and to the lower left side of the thorax, is more marked 
to the left of the spinal column than elsewhere in the back and often 
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appears between the scapulae. This pain may be agonizing and 
difficulty is experienced in belching of gas and vomiting because of 
spasm of the diaphragm and reflex cardiospasm. The spasm of the 



Fig. 22. a, herniation of the cardiac fourth of the stomach into the posterior medi- 
astinum extending into the right side of the thoracic cavity. Previously diagnosed 
and operated on for gallbladder disease, b, another case. Herniation of the entire 
stomach, which is inverted on itself, into the posterior mediastinum. 
The stomach extends into both sides of the thoracic cavity causing marked pres- 
sure on the pericardium. This case previously had been diagnosed as angina 
pectoris. 


diaphragm produces an hourglass deformity of the stomach which 
interferes with emptying of the upper loculus and causes increased 
intragastric pressure. The pressure of the herniated portion of the 
stomach on the lower part of the esophagus also interferes with the 
belching of gas or vomiting. Spasm of the diaphragm is commonly 
associated with referred phrenic pain in the left shoulder, which at 
times may be projected down the arm. The increased pressure 
within the thorax causes cardiac embarrassment, with palpitation 
and tachycardia. The pressure on the lung and the interference with 
the motion of the diaphragm cause dyspnea. These symptoms are 
augmented when the patient lies down and in the more severe 
instances of the condition it is necessary for patients to sit up to 
breathe. The attacks may last for a few minutes to several hours and 
occasionally they are considered to be caused by coronary sclerosis 
or by myocardial disease. (Fig. 22b.) The attacks usually are com- 
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pletely relieved by vomiting and often recur immediately after food 
is taken. 

There is often an interval of weeks or months between attacks. 


i 



Fig. 23. Herniation of the cardiac three-fourths of the 
stomach into the posterior mediastinum with marked 
constriction at the hernial orifice, previously diagnosed 
and treated as peptic ulcer. 

It is probable that during the interval between attacks the stomach 
is not incorporated in the hernial ring and is situated in its normal 
position below the diaphragm. When the attacks become more or 
less constant, the constancy usually indicates that the stomach has 
become fixed in the thorax by adhesions. All the early symptoms or 
pressure are augmented during the attacks. There is Joss of weight 
arising from the patient’s inability to retain food and from marked 
restriction in diet resulting from the patient’s fear of bringing on an 
acute attack, which may be termed “food-fear.” The vomiting is 
more severe and often is of the retention type. During the severe 
vomiting, the vomitus may contain blood. If the attacks are of long 
standing, the patient not uncommonly has a burning sensation in the 

l32l 



HARRINGTON— DIAPHRAGMATIC HERNIA 


413 


epigastrium after meals, which is relieved by taking small quantities 
of food. If a large amount of food is taken, it may bring on one of the 
attacks that is associated with incarceration of the stomach. Manj'^ 
of these patients present a comparatively typical syndrome of 
peptic ulcer, are given medical care and obtain partial relief because 
they have taken a restricted amount of food at frequent intervals. 
(Fig. 23.) 

Hemorrhage is not an uncommon sign. It is due to a traumatic 
ulcer which is usually situated in the lower end of the esophagus close 
to its juncture with the stomach and it may be found in that portion 
of the stomach in the hernial sac near the lesser curvature. These 
traumatic ulcers result from the to-and-fro action of the stomach 
in the hernial ring when the hernia is small as well as from the 
forceful pressure exerted on the large distorted and congested 
stomach during the attacks of vomiting when the hernia is large. 
There is also the additional factor of regurgitation of gastric juices 
into the lower part of the esophagus which produces esophagitis. 

The bleeding from these traumatic erosions may be severe and 
hematemesis or melena is often one of the chief signs. This type of 
hemorrhage is more commonly noted in those cases in which there 
occur repeated severe attacks of obstruction resulting from incarcera- 
tion of the stomach in the hernial sac. In some instances the hemor- 
rhage that results from the ulceration in these cases is so severe as to 
endanger life. These traumatic ulcers may be multiple and are 
usually relatively superficial and depend on the mechanical derange- 
ment of the herniated stomach for their presence. (Fig. 24.) After 
repair of the hernia and replacement of the stomach into its normal 
position most of these traumatic ulcerations heal spontaneously. 
In several instances the traumatic ulcer has become more deeply 
seated simulating the usual type of peptic ulcer and has not healed 
after repair of the hernia. In the few cases of this type that I have 
seen the symptoms have been of long standing or the patient’s 
condition has been one of severe incarceration. 

In other instances the patient may not be aware of any bleeding 
and may have a very marked secondary anemia resulting from 
occult hemorrhage into the stool. I should like to emphasize the 
Importance of secondary anemia as one of the important clinical 
manifestations of this type of hernia. It was noted in 1 1 per cent of 
the 198 cases in which I have performed operation. However, in all 
cases in which traumatic ulceration was present secondary anemia 
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was not present, as in ig per cent of these cases ulceration was noted 
on esophagoscopic examination. 

The foregoing is the clinical picture of a typical case of slowly 



Fig. 24. a, herniation of the cardiac end of the stomach through the esophageal 
hiatus showing defect of the traumatic ulcer at the cardia above the diaphragm. 
b, same case six months after operation showing entire stomacli in normal position 
below the diaphragm. No evidence of traumatic ulcer. 

progressive herniation of the stomach through the esophageal hiatus 
but of course it cannot be expected that in every case all the symp- 
toms will be present, any more than it can be expected that a typical 
history will be elicited in every case of any other organic condition. 
The chief symptoms depend on the time in the course of the disease 
at which the patient is examined, on the rapidity with which the 
hernia has been produced, on the amount of fixation of the stomach 
in the thorax and on the amount of disturbed function of thoracic 
organs. 

Patients who have esophageal hiatus hernia, of which the per- 
dominating symptoms are those of esophageal obstruction, are of 
particular interest and require careful clinical study. The symptoms 
may be attributable to an entirely unassociated lesion of the lower 
part of the esophagus, such as cardiospasm, carcinoma, or diver- 
ticulum, or they may be the result of ulceration or stricture of the 
esophagus caused by the hernia. This esophageal ulceration pro- 
duced by hernia is attributable to the repeated or constant pressure 
of the hernial sac on the lower part of the esophagus or is caused by 
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regurgitation of food or gastric secretion into the lower part of the 
esophagus. The ulceration may be a small, localized lesion or it may 
involve the entire circumference of the lower part of the esophagus 
and later may contract and produce a stricture. Because of the 
possibility of a lesion in the lower end of the esophagus, caused by 
or unassociated with the hernia, I believe esophagoscopic examina- 
tion is advisable in all cases. Esophagoscopic examination is also 
essential in determining definitely the presence of a traumatic 
ulcer as these lesions are rarely demonstrable by roentgenologic 
examination. 

It is to be remembered that patients presenting symptoms of 
diaphragmatic hernia may also have symptoms due to other unre- 
lated disease, which confuse the clinical manifestations by presenting 
a dual complaint. I have operated on several patients who have had 
an associated duodenal ulcer with obstruction, gastric ulcer with 
obstruction and carcinoma of the pyloric end of the stomach with 
obstruction as well as several patients who had cholelithiasis. In 
cases presenting cholecystic disease as well as an esophageal hiatus 
hernia, I think it is advisable to operate for the cholecystic disease 
before the hernia is repaired (unless the hernia is incarcerated or 
obstruction is present) because of the clinical danger of an acute 
condition arising from the cholecystic disease that might produce a 
recurrence of the hernia from severe attacks of vomiting. If a gastric 
ulcer or a gastric carcinoma which obstructs the pyloric end of the 
stomach is associated with esophageal hiatus hernia, operation 
should be performed for both of these conditions at the same time. 

Congenital Hernia. The symptoms of congenital types of 
diaphragmatic hernia due to structural deficiency in the formation 
of the diaphragm usually involve multiple abdominal viscera and 
are often similar to those noted in association with the traumatic 
types of hernia as there is rarely a confining sac and the herniated 
abdominal viscera are in direct contact witE the thoracic viscera. 
The symptoms in these cases are often more severe than those noted 
in cases of traumatic hernia. Because of the occurrence of the hernia 
at birth, the respiratory and cardiac symptoms are usually the most 
severe owing to the marked unilateral alteration in intrathoraclc 
pressure and the occurrence of this derangement of intrathoraclc 
pressure at a time in which the compensatory respiratory and cardiac 
reserve has not been developed to a sufficient degree to maintain 
function of these organs. Manj’^ infants born with these congenital 
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defects die in the first few hours or days of life. However, if the 
respiratory and cardiac mechanisms are able to compensate for the 
presence of these abdominal viscera in the thorax, these patients 
may live on to childhood or even adult life without any great amount 
of disability or symptoms provided that intestinal or gastric obstruc- 
tion does not develop. There is less likelihood of obstruction develop- 
ing in these cases than in the cases of traumatic hernia because there 
are usually less adhesions between the abdominal viscera and the 
thoracic viscera in the former. When the stomach is involved in 
these hernias, it usually becomes markedly dilated and these patients 
often have symptoms of partial gastric obstruction. Intestinal 
obstruction may occur owing to bands of adhesions between the 
omentum and loops of bowel or owing to inflammatory conditions 
of the bowel or appendicitis. 

Traumatic Hernia. In cases of traumatic hernia the symptoms 
progress very rapidly, are severe in character, and are attributable to 
the mechanical interference with the function of the herniated 
viscera as well as to marked interference with function of the heart 
and lungs. This is due to the fact that there is no hernial sac and the 
abdominal viscera are in direct contact with the thoracic viscera. 
The condition in these cases may be more properly termed “eviscera- 
tion of the abdominal organs into the pleural cavity” rather than 
a “true hernia.” The most marked immediate symptoms are usually 
those of respiratory and circulatory embarrassment. These hernias 
are more frequent in adult life and the compensatory cardiac and 
respiratory reserve usually carries the patient over the acute symp- 
toms if the other associated injuries have not been too great. Later, 
severe hemorrhage from the gastrointestinal tract may occur as a 
result of incarceration or strangulation of the hollow viscera. If the 
patient survives the acute condition, the later symptoms depend on 
the viscera involved. The symptoms may consist of obstinate con- 
stipation, the occurrence of large quantities of gas in the colon, and 
attacks of partial or complete intestinal or gastric obstruction. The 
sudden onset of symptoms in cases of traumatic hernia usually is 
related directly to the injury and there is rarely a question as to the 
clinical diagnosis. Surgical treatment is demanded because of the 
danger of cardiac and respiratory failure or because of intestinal 
strangulation. 

More frequent recognition of the condition in the last two 
decades has been attributable primarily to development of roent- 
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genologic methods of diagnosis. Clinical study of proved instances of 
the condition has established a fairly definite symptomatology which 
has enabled the clinican to diagnose the condition or to suspect the 
presence of a hernia and to have a special roentgenologic exami- 
nation made. It will scarcely be claimed that the entire credit 
for the present more frequent recognition of this condition is 
due the roentgenologist, but he is entitled to share this credit 
with the clinician. 

ROENTGENOLOGIC MANIFESTATIONS 

Roentgenography plays an important role in the recognition and 
diagnosis of diaphragmatic hernia. It is also of great value in deter- 
mining the size and situation of the defect in the diaphragm, con- 
siderations which are of aid in determining the method of surgical 
treatment is to be instituted. 

Larger types of diaphragmatic hernias, and especially those in 
which a large segment of the stomach or bowel is fixed or incar- 
cerated into the thoracic cavity, are strikingly manifest at roent- 
genologic examination, and often the diagnosis is self evident. But 
frequently despite pronounced alteration of the thoracic picture, the 
diagnosis cannot be established without critical study, and small 
or reducible hernias are likely to escape discovery unless the examiner 
is alert for clues that will stimulate thorough search. 

Among signs suggestive of hernia that may be elicited during the 
routine examination of the stomach, displacement of the lower seg- 
ment of the esophagus is particularly significant and is of common 
occurrence. In many cases, as the bariumized mixture passes down 
the gullet, it becomes evident that the lower portion of the esophagus 
is displaced mesially and that it describes a hooklike curve. In 
other instances the terminal segment is tortuous but not dilated. 
In still other cases the segment is angulated. Shortening of the 
esophagus is noted in the rare instances of congenital shortening. 
Undue retardation of the barium stream at the hiatus is another 
potential index of hernia and occurs in many cases. 

Scarcely second in importance among signs suggestive of hernia 
is the observation that the level of the gastric contents is above that 
of the esophageal aperture. Diaphragmatic hernia is the most 
probable cause of this condition, and this sign aids in distinguishing 
hernia from eventration, for in the latter condition the two levels 
coincide. What apparently is high hourglass contraction of the 
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stomach with a visible niche at the site of constriction is, in fact, 
often hernia of the stomach through the diaphragm, and the ulcer 
is merely a complication. In many cases of hernia the symptoms 
are chiefly or solely thoracic and roentgenologic examination of the 
thorax is demanded first. Here again hernias involving the stomach 
and colon may be obvious, but in many cases the manifestations, 
although pronounced, are not diagnostic. In such cases hernia 
always should be taken into consideration and appropriate examina- 
tion should be requested. 

Reducible hernias, such as the para-esophageal variety, usually 
can be revealed at examination with the patient in the vertical 
position by pressing the stomach upward or the}' may be suspected 
by the presence of one or more of the signs already described, but 
fluoroscopic examination in the horizontal position is always 
necessary to confirm the diagnosis and to determine the extent of 
herniation. In no instance can hernia of the colon be excluded 
confidently without employing the barium enema, and when only 
the small bowel is implicated, repeated observations after the 
patient has ingested an opaque meal are necessary for diagnosis. 
In the rare cases of hernia through the right arch of the diaphragm, 
a portion of the liver usually projects through the breach and is 
likely to be mistaken for a neoplasm. On the whole, however, few 
diaphragmatic hernias should elude roentgenologic disclosure and 
specific diagnosis. 

Roentgenography not only plays a very important role in the 
recognition of diaphragmatic hernia but is of equal value in 
the differential diagnosis of this from other conditions in which the 
clinical symptoms often simulate those of diaphragmatic hernia. 
It is also of value in determining the presence of any obstructing 
lesion of the esophagus. However, these lesions are more accurately 
determined by examination of the esophagus. I believe it is essential 
that all patients with diaphragmatic hernia should not only complete 
roentgenographic examination but also thorough esophagoscopic 
examination before surgical intervention. 

Stricture of the lower part of the esophagus associated with 
esophageal hiatus types of diaphragmatic hernia is not uncommon; 
these strictures often result from cicatricial contraction of a trau- 
matic ulcer caused by the hernia. It is important that these associated 
strictures are recognized before surgical treatment is considered for 
the hernia because in many instances dilatation of the esophagus will 

I38I 



HARRINGTON— DIAPHRAGMATIC HERNIA 


419 


relieve the symptoms sufficiently so that no surgical treatment is 
necessary for the hernia. In other instances the esophagus may be 
shortened so that the hernia_couId not^bej^reduced.by surgical pro- 
cedures. (Fig. 25a and b.) 



Fig. 25. a, stricture of esophagus associated with esophageal hiatus diaphragmatic 
hernia showing marked contraction of the lower end of the esophagus just above 
the herniated portion of the stomach, b, herniation of the cardiac half of the 
stomach through the esophageal hiatus with a moderate contraction of the esopha- 
gus immediately above the herniated portion of the stomach. Esophagoscopic 
examination showed the esophageal defect to be due to carcinoma which was proved 
by tissue removed for microscopic examination. 

Carcinoma of the lower end of the esophagus may be associated 
with diaphragmatic hernia. The presence of these lesions can usually 
be determined by roentgenographic examination but should be 
confirmed by esophagoscopic examination with removal of tissue. 

Other conditions which are not definitely associated with a 
hernia may produce clinical symptoms which suggest diaphragmatic 
hernia and can be distinguished only by roentgenographic or 
esophagoscopic examination. Some of the more common of these 
conditions are cardiospasm, diverticulum of the lower end of the 
esophagus, diverticulum of the stomach close to the cardiac orifice 
and eventration of the diaphragm. (Figs. 26 and 27.) 

SURGICAL TREATMENT 

Diaphragmatic hernia is primarily a mechanical condition, and 
the only treatment which will relieve the condition is operative 
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repair or reconstruction of the abnormal opening in the diaphragm. 
The indications for surgical intervention and the methods and 
technic of surgical procedures depend on the type, situation and 



Fig. 26. a, cardiospasm with dilatation of the esophagus, b, diverticulum of the 
lower end of the esopliagus. 



Fig. 27. a, diverticulum of the stomach close to the cardiac orifice, b, eventration 


(elevation) of the left side of the diaphragm. 

size of the defect in the structure of the diaphragmatic muscle 
(Fig. 28), the kind and amount of abdominal viscera involved in 
the hernia, and whether or not the viscera are enclosed in the 
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hernial sac. I shall first describe the general surgical methods to be 
used and then consider the special technic which is required in the 
surgical treatment of some types of hernia. 



Esophageal hiatus Pleuroperitoneal hiatus Congenital absence 



SuJostemol Traumatic laceration Inflammatory necrosis 


Fig. 28. Situations of congenital structural defects and traumatic lacerations of 
the diaphragm which cause the more common types of diaphragmatic hernia. 
(IVesI. J. Surg., 44: 255, 1936.) 

From the standpoint of treatment cases of hiatus hernia may be 
divided into three groups: In the first group the hernia is small and 
is recognized roentgenologically, often during the course of a general 
examination, and causes few or no clinical symptoms. No treatment 
is indicated in this group of cases. The second group includes those 
cases in which the symptoms are moderate and the hernias are of 
moderate size; in many of the cases in this group, conservative 
treatment, such as regulation of diet and reduction of weight, is 
sufficient to relieve the symptoms. The third group includes those 
cases in which there is no response to conservative measures; in 
these cases the hernias usually are large, and in many cases, in my 
experience, there are complications, such as incarceration of the 
stomach or gastric erosion. In this group of cases the onlj'^ treatment 
that assures relief of symptoms is operative repair of the hernia. 

In all cases in which a third or more of the stomach is involved in 
the hernia, surgical intervention should be considered because the 
condition is progressive and usually the progressive enlargement 
becomes more rapid after the hernia has attained this size. Operation 
should be performed before severe incarceration, with consequent 
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obstruction and traumatic lesions of the stomach, has occurred. 
The operative risk is inereased by gastric retention, and the technical 
difficulties are enhanced by fixation of the stomach to the diaphragm 
and to the hernial sac within the thorax. In all cases in which the 
colon is involved in the hernia, early operation is necessary because 
of the danger of occurrence of intestinal obstruction. 

Other types of hernia, such as traumatic hernia or those in which 
there is a congenital absence of a portion of the diaphragm, should 
be treated surgically, because the colon and small bowel are usually 
involved in the hernia and there is great danger of the occurrence of 
intestinal obstruction. In cases of traumatic hernia it is best not to 
operate until the acute sjmiptoms caused by the primary injurj’’ have 
subsided, if the patient’s condition will permit this delay. 

Interruption of the Phrenic Nerife. Paralysis of the diaphragm, 
produced b}^ either temporary or permanent interruption of the 
phrenic nerv^e, is of value as a procedure performed preliminary to 
radical operative repair of many different tj^pes of diaphragmatic 
hernia. It is a necessary procedure in the surgical treatment of partial 
thoracic stomach resulting from a congenitally short esophagus. In 
some cases in which radical operative repair is contraindicated, it 
may be used as a palliative measure. In most instances in which 
interruption of the phrenic nerve is utilized as a procedure pre- 
liminary to radical operative repair of the hernia, I prefer, first, to 
perform temporary interruption of the nerve by crushing it in the 
cervical region because in many instances it may not be necessary 
for the resultant paralysis to be permanent. Function is usually 
reestablished within three to six months. In cases in which reestab- 
lishment of function of the diaphragm is not desirable because of the 
danger of recurrence of the hernia, the paralysis can be made 
permanent by cutting or avulsing the phrenic nerve. As a procedure 
preliminary to radical surgical treatment, interruption of the phrenic 
nerve often is of value in the treatment of incarcerated and strangu- 
lated hernias because it prevents spasm of muscle and causes 
relaxation of the hernial ring. It is of great advantage in the closure 
of large hernial openings when there is considerable loss of structure 
of the diaphragm, as is usually found in traumatic or congenital 
hernias. 

In this type of hernia interruption of the phrenic nerve may be 
done in the cervical region preliminary to the abdominal repair of 
the hernia or the nerve may be crushed or cut along its course in the 

f42l 



HARRINGTON— DIAPHRAGMATIC HERNIA 


423 


mediastinum through the hernial orifice at the time of operation. 
The relaxation of the diaphragm following this procedure permits 
the structural defect to be closed without tension; and in cases of 
traumatic hernia in which the diaphragm has been torn from the 
thoracic wall, it permits the diaphragm to be sutured to the inter- 
costal muscles. 

Interruption of the phrenic nerve may be utilized as a palliative 
measure in esophageal hiatus diaphragmatic hernia when the radical 
operative procedure of closure of the enlarged esophageal hiatus is 
contraindicated because of the patient’s condition and when the 
stomach is the only abdominal viscus involved in the hernia. The 
purpose of this procedure is to prevent spasm of the diaphragm, 
which is the cause of the severe instances of incarceration of the 
stomach in the hernial sac. 

Phrenic nerve interruption without operative repair of the hernia 
does not completely relieve the symptoms. There is always a moder- 
ate amount of gastric distress immediately after, or shortly after, 
the ingestion of heavy meals, but the patients maintain themselves 
rather well if they are careful with their diet. This procedure is not 
applicable to hernias in which a large portion of the stomach lies in 
the thorax, causing marked pressure on the heart and lungs, nor 
is it applicable in any case in which the intestines are involved in 
the hernia. This procedure should not be employed when radical 
operative repair can be effected. 

Radical Surgical Repair. Anesthesia. The method of administra- 
tion of the anesthetic agent depends on the type of hernia which is 
present. In all cases in which there is no hernial sac, and in which 
there is a direct communication between the abdominal and thoracic 
cavities, I prefer intratracheal administration of the anesthetic 
agent by means of a positive pressure machine. The anesthetic 
agent to be used depends on the indications presented in each 
individual case. I have used ether, ethylene and cyclopropane. I 
prefer the latter. In cases in whieh there is a hernial sac, as in the 
esophageal hiatus type of hernia, the anesthetic agent can be 
administered by the closed mask method. 

General Technical Considerations. In the treatment of all hernias 
that have occurred through the left portion of the diaphragm, I 
prefer the abdominal approach by means of an oblique left rectus 
incision, starting at the ensiform cartilage and extending to the 
outer border of the rectus muscle. I believe there is less risk of the 
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mal position by adhesions, that it cannot be separated from the 
hernial opening without seriously injuring it. This not uncommonly 
occurs in the traumatic types of hernia, and occasionally in esophag- 
eal hiatus hernias. In these cases splenectomy is necessary. 



Fig. 32. Same c.asc as th.at represented in Figure 29, after 
operation. Stomacli in normal position below repaired 
left side of diaphragm. Right lung fully e.vpanded. 


Esophageal Hiatus Hernia. Hernias through the esophageal 
hiatus are true hernias and have a hernial sac. (Figs. 29, 30, 3 1 and 
32.) The attachment of the sac to the stomach must be separated 
and the sac must be either completely removed or permitted to 
retract into the posterior portion of the mediastinum. I believe 
that this is one of the most important technical considerations in 
the surgical treatment of these hernias. 

After the sac has been removed, the enlarged esophageal hiatus 
is repaired by overlapping the margins of the opening. Closure is 
usually made to the left of the esophagus but in some cases it is 
necessary to close the opening partially both to the right and left 
of the esophagus. (Fig. 33.) In a few instances the enlargement of 
the esophageal opening is posterior, extending to the spinal column 
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and requiring the overlapping of the margins posterior to the esopha- 
gus. In such cases, the condition is often thought to be a herniation 
through the aortic opening, but extending over the aorta there 



Fig. 33. The more common types of structurally deficient esophageal openings 
which permit herniation of the stomach into the posterior mediastinum and 
the method of repair of each type of opening with fascia lata and linen after 
removal of the hernial sac. (IVesf. J. Surg., 44: 255, 1936.) 

usually is an imperfectly developed, fibrous band which is the margin 
of the defective esophageal hiatus. The closure is usually made with 
living sutures of fascia lata which are removed from the thigh. 
(Fig. 34.) The overlapped margins of the hernial opening are first 
stabilized with interrupted linen sutures. The fascia lata is then 
woven into the tissues by continuous suture and fixed in the tissues 
with interrupted linen sutures. 

In many cases in which the stomach is incarcerated (Fig. 35) or 
obstructed, it is impossible to pass a stomach tube into the obstructed 
loculus of the stomach before operation. In these cases it is advisable 
to pass a stomach tube soon after the abdomen is opened, directing 
the tube into the obstructed portion of the stomach in order to 
empty the gastric contents before any attempt is made to reduce the 
herniated viscera, because of the danger of regurgitation and 
aspiration of gastric contents into the lung. 
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Fig. 34. Method of removal of the fascia lata from the thigh with a Masson 
fascial stripper. The fascia is divided into strips and utilized in repair of the 
hernia. 



Fig. 35. a, patient aged 55 years. Incarcerated esophageal hiatus hernia with obstruction. 
Herniation of cardiac half of stomach with elevation and displacement of lower part 
of esophagus, b, same case at operation. Separation of adhesions fixing stomach to 
margins of hernial orifice. Inserts reveal repair of hernia with linen and fascia lata, 
c, same case after repair of hernia. Stomach in normal position below elevated left side 
of diaphragm. Esophagus in normal position. 
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Before closure of the defective esophageal hiatus is completed 
around the lower part of the esophagus, it is important that a 
stomach tube of large caliber be passed through the esophagus into 



Fig. 36. a, patient aged 56 years. Esophageal hiatus hernia producing large gastric ulcer. 
Acute incarceration of cardiac end of stomach in hernial sac with large gastric ulcer 
high on lesser curvature, b, same case at operation, showing large traumatic ulcer at 
the junction of the esophagus and cardia of the stomaeh on the lesser curvature with 
inflammatory adhesions living the stomach to the inner margin of the hernial opening. 
Inserts reveal repair of esophageal hernia with interrupted sutures of linen and with 
fascia lata after replacement of the stomach into the abdomen and gastroenterostomy 
after closure of the traumatic ulcer, c, same case after operation. Entire stomach in 
normal position below elevated left side of diaphragm. Posterior gastroenteric stoma 
IS functioning normally. 



Fig. 37. a, patient aged 64 years. Esophageal hiatus diaphragmatic hernia with hernia- 
tion of two-thirds of cardiac end of stomach and upper pole of spleen into posterior 
mediastinum, b, same case at operation. Abdominal evposure of herniated stomach 
and spleen. Inserts show repair of esophageal hiatus with linen and fascia lata. c. same 
case after repair of hernia and splenectomy. Stomach in normal position below ele- 
vated left side of diaphragm. 

the stomach, to aid in the reconstruction of the normal esophageal 
opening and to prevent constriction of the esophagus by a tight 
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closure. The loose areolar tissue or a small portion of the esophageal 
wall at the cardia is incorporated in the innermost margin of the 
closure by a suture of chromic catgut. 



Fig. 38. a, patient aged 63 years. Esophageal hiatus diaphragmatic hernia with an 
obstructing duodenal ulcer. Herniation of cardiac third of the stomach through the 
esophageal hiatus into posterior mediastinum compressing and displacing lower third of 
esophagus, b, same case at operation. Removing herniated stomach from mediastinum. 
Large, obstructing, perforating duodenal ulcer. Closure of enlarged esophageal hiatus 
with fascia lata and posterior gastroenterostomy, c, same case after operation. Entire 
stomach in normal position below left side of diaphragm, elevation of which is due to 
interruption of phrenic nerve. Gastroenteric stoma free. 

Not uncommonly in these cases there is an associated traumatic 
ulcer in the herniated portion of the stomach, along the lesser curN^a- 
ture, close to the cardia (Fig. 36), and this ulcer is often adherent 
to the margins of the hernial opening. Great care should be used in 
replacing the stomach in the abdomen, and in removing the sac 
from the stomach because of the danger of perforating this thinned- 
out portion. In cases in which the ulcerated portion is penetrated, 
it should be repaired immediately with continuous catgut and linen 
sutures. The spleen is not uncommonly involved in the hernia of the 
esophageal hiatus type. In a few cases, particularly those in which 
the opening is posterior, the spleen may not only be adherent to the 
margin of the opening but may be herniated into the thoracic 
cavity. In these cases there is usually considerable obstruction to the 
stomach. The separation of the adhesions in order to replace the 
stomach and spleen into the abdomen may so traumatize the spleen 
that its removal may be necessary. (Fig. 37.) 

The abdomen always should be thoroughly explored for the 
presence of any other lesion, particularly of the stomach or gall- 
bladder. In some cases it may be necessary to operate on other 
associated lesions. However, I do not believe it advisable to carry out 
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any additional surgical procedure at the time of repairing the hernia, 
unless it is imperative, but it is well to know whether the patient 
has gallstones or any other lesion in the upper part of the abdomen, 
which might account for subsequent symptoms. (Fig. 38.) 



Fig. 39. a, patient aged 53 years Congenital short esophagus witli partial thoracic 
stomach. Approximately a sixth of the stomach is suspended above the diaphragm 
by the short esophagus which enters the upper part of the stomach. Left side of 
diaphragm in normal position, b, same case after operation. Stomach entirely 
below elevated left side of diaphragm. Note position of left side of diaphragm as 
compared to that of right side both before and after operation. 

Congenital Short Esophagus. The surgical treatment of con- 
genital short esophagus with partial thoracic stomach presents an 
entirely different technical problem from that of esophageal hiatus 
diaphragmatic hernia. As pointed out previously, the essential con- 
sideration in the surgical treatment of esophageal hiatus hernia is 
that of replacement of the herniated stomach into the abdomen, 
the removal or obliteration of the hernial sac and the repair and 
reconstruction of the esophageal hiatus accurately around the 
esophagus. 

Congenital short esophagus with partial thoracic stomach is not a 
true hernia of the diaphragm in that the stomach has never been in 
its normal position below the diaphragm because of shortening of 
the esophagus. The surgical problem in these cases is that of recon- 
structing the diaphragm over the elevated portion of the stomach; 
this can be accomplished if the shortening of the esophagus is not 
too great. By interruption of the phrenic nerve (complete and 
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permanent) the diaphragm usually can be elevated from 2 to 5 cm. 
and then by completely separating the attachment of the esophagus 
from the attachments around the esophageal hiatus, from 2 to 3 cm. 
of the esophagus can be drawn down into the abdomen. The eleva- 
tion of the diaphragm and the pulling down of as much as is possible 
of the esophagus into the abdomen permit the esophageal hiatus 
to be closed around the lower end of the esophagus, placing what 
was formerly the thoracic portion of the stomach below the dia- 
phragm. (Fig. 39.) 

Congenital Diaphragmatic Hernias Due to Malformation and Struc- 
tural Deficiencies. These hernias ma}' occur in either the right or 
the left side of the diaphragm but are much more common through 
the left side. The more common hernias of this type are those 
through the pleuroperitoneal hiatus, those due to the lack of forma- 
tion of the posterior portion of the diaphragm and those through 
the foramen of Morgagni (Larrey’s space), anteriorly, more accu- 
rately termed substernal hernias. 

In the first two types there is rarely if ever a hernial sac and 
the abdominal viscera are in direct contact with the thoracic 
viscera. In the latter type (substernal) there is alwaj’^s a hernial sac 
which consists of peritoneum and parietal pleura. 

The anesthetic agent in the first two types of hernias should be 
administered under positive pressure after introduction of an intra- 
tracheal tube because of the dangers associated with open pneumo- 
thorax, as these hernias do not have a hernial sac and are essentially 
eviscerations of the abdominal contents into the thorax. In the latter 
type, substernal hernias, the anesthetic agent may be administered 
with a closed mask. 

In the surgical treatment of these hernias the approach in the 
first two types may be either thoracic or abdominal but I prefer 
the abdominal approach through an oblique left rectus incision. 
In the latter type (substernal) the approach should always be 
through the abdomen and usually through an oblique right rectus 
incision or a transverse incision in the epigastrium. I prefer the 
oblique right rectus incision. 

Pleuroperitoneal Hiatus Hernias. These hernias occur in the 
posterolateral portion of the diaphragm and are due to failure of 
fusion of the pleuroperitoneal membrane and the septum trans- 
versum. The defect is usually triangular in shape with the apex 
toward the median portion of the diaphragm. The defect usually 
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extends to the chest wall but occasionally there is an imperfectly 
developed band of muscle tissue extending along the chest wall. 
These hernias do not have a hernial sac and there is a direct com- 
munication between the abdominal and the thoracic cavity. 



Fig. 40. a, patient aged 3 years. Pleuroperitoneal hiatus hernia with herniation of colon 
and small bowel extending to apex of left side of thoracic cavity, compressing lung and 
pushing mediastinum to right. Dilated stomach visualized in the lower part of the 
abdomen, b, same case at operation. Left side of thoracic cavity filled with large and 
small intestine collapsing left lung and pushing mediastinum to right. Insert a, per- 
sistent pleuroperitoneal hiatus defect. Insert b, closure of congenital defect in 
diaphragm with interrupted silk and continuous fascia lata, c, same case on dismissal. 
Mediastinum in normal position. Left lung fully expanded. Herniated viscera in 
normal position below diaphragm. 

The most common abdominal viscera involved in this type of 
hernia are the colon and small bowel. There may or may not be 
herniation of the spleen and stomach. There is often a failure of 
rotation of the colon and the entire right colon (appendix and cecum) 
with the terminal part of the ileum and all of the small intestines to 
the jejunum are involved in the hernia. (Fig. 40.) 

This type of hernia is said to be the most common of the con- 
genital types of hernia due to structural deficiencies. These hernias 
are present at birth. Many of the infants suffering from them die in 
the first few hours or days of life because of respiratory and cardiac 
embarrassment and before surgical inten'^ention can be instituted. 
In treating those Infants who are able to survive In spite of the 
altered intrathoracic pressure and thoracic visceral relationship, 
surgical intervention should be instituted as soon as possible because 
of the danger of intestinal obstruction. If they are able to maintain 
nourishment, it is well to delay operation for two to three months to 
permit some development of their accessory respiratory mechanism. 
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If operation is delayed for a long period, the abdominal viscera will 
have lost their right of residence in the abdomen in that the abdomi- 
nal cavity will not have developed sufficiently to contain them and 



Fig. 41. Same case as that represented in Figure 40. a, roentgenogram taken imme- 
diately following operation (on operating table) showing eomplete eollapse of left 
lung. Marked shift of heart and mediastinum to right, h, roentgenogram taken thirty 
minutes later than a after withdrawal of 700 cc. of air. Heart and mediastinum in 
normal position. Left lung still collapsed, c, roentgenogram taken three days after 
operation. Heart and mediastinum in midlinc. Partial c.xpansion of the left lung. 


there will be marked increase in the intra-abdominal pressure when 
the viscera are replaced into the abdomen. 

In the smaller hernias of this type the opening can be closed 
without utilizing interruption of the phrenic nerve. In the larger 
hernias it is a necessary procedure. The opening is completely closed 
by overlapping the margins from 2 to 3 cm. In infants this closure is 
made with interrupted silk. Before the opening is completely closed, 
the air is aspirated from the pleural cavity by inserting a catheter 
connected to a suction apparatus. At the time of withdrawal of the 
catheter the last suture is tied, completely closing the communica- 
tion between the thorax and the abdomen. (Fig. 41.) 

One of the chief dangers associated with the repair of these 
hernias is marked alteration of intrathoracic or intra-abdominal 
pressure. It is very important in these cases that the respiratory 
function be maintained by positive pressure during the operation 
and that at the completion of the operation a negative pressure be 
obtained and secured in the thoracic cavity. A roentgenogram should 
be taken at the completion of the operation to see that there is no 
shift of the mediastinum due to the pneumothorax. I do not permit 
the patient to leave the operating table until I have seen the roent- 
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genogram. If there is any shift in the mediastinum, more air is 
withdrawn to maintain the mediastinum in the midhne. 

Congenital Absence oj the Posterior Half of the Diaphragm. This 



Fig. 42. a, patient aged 3 years. Congenital absence of portion of diaphragm. Left side of 
thoracic cavity almost completely filled with hollow viscera displacing the mediasti- 
num to the right, b, same case. Entire stomach in left side of thoracic cavity. Colon 
distended with air and seen to the outer side and e\tending above the stomach, c, same 
case at operation. Eventration of colon, small bowel, stomach and spleen into left 
side of thoracic cavity, completely collapsing lung. Left kidney retropleural. 

type of hernia is due to failure of the formation of that portion of 
the diaphragm which is derived from the pleuroperitoneal mem- 
brane. The defect is in the posterolateral portion of the diaphragm 
and usually extends from the eighth rib posteriorly and medially 
to the esophageal hiatus. These hernias usually do not have a sac 
but there may be an imperfectly developed enveloping membrane of 
peritoneum and omentum which simulates a sac. These hernias 
may be considered an enlargement of the foregoing pleuroperitoneal 
type in that the essential difference is a much more extensive con- 
genital defect in the formation of the diaphragm. There are more 
abdominal viscera involved in the hernia in that these hernias 
always contain the stomach and spleen as well as the large and small 
bowel and occasionally the left kidney is elevated above its normal 
level into the pleural cavity. (Fig. 42.) 

Not only do the surgical problems associated with these hernias 
Involve all of the problems of the pleuroperitoneal hernias as far as 
altered intra-abdominal and intrathoracic pressure is concerned but 
in addition there is the problem of closing this large gap with the 
diaphragmatic muscle that is present and of reconstructing the 
attachment of the diaphragmatic muscle to the chest wall. (Fig. 43.) 
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In some instances the posterior perirenal fascia may be utilized in 
obtaining this closure and fixation to the chest wail. This can be 
accomplished if the gap is not too great by complete, permanent 



Fig. 43. a, same case as that represented in Figure 42, at operation. Absence of 
posterior part of left side of diaphragm. Repair of defect by suturing posterior 
margin of diaphragm to intercostal muscles with fascia lata, b, same case after 
operation. Stomach in normal position below the left side of diaphragm which is 
in normal relation to right side of diaphragm. Heart and mediastinum in normal 
position. Lung fields negative. 

interruption of the phrenic nerve. If the defect is too large to permit 
the relaxed diaphragm to span this gap, it is necessary to shorten the 
diameter of the diaphragm by an extrapleural rib resection. 

Substernal Hernia through the Foramen of Morgagni (Larrey's 
Space). This is one of the rarest types of diaphragmatic hernia. It 
is usually seen in adult life but is essentially congenital in origin. 
The opening in the diaphragm is usually immediately'^ beneath the 
right side of the sternum and right costal margin through a slit in 
the anterior portion of the diaphragm (foramen of Morgagni, 
Larrey’s space), or there is a linear separation of the diaphragm from 
the anterior chest wall extending entirely beneath the sternum more 
to the right side of the midline. These hernias always have a hernial 
sac of peritoneum and the round ligament of the liver is usually'^ 
incorporated in the peritoneum which forms the sac. 

The herniated abdominal viscera which are most commonly 
found in these hernias are the omentum and transverse colon. There 
may be nonrotation of the colon with herniation of cecum, appendix. 
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terminal parts of the ileum, ascending colon and part of the trans- 
verse colon. When the omentum only is contained in the hernia, the 
condition is not uncommonly thought to be an intrathoracic tumor. 



Fig. 44. a, patient aged 55 years. Substernal (foramen of Morgagni — Larrey’s space) 
diaphragmatic hernia. Rounded shadow in right lower quadrant of thorax above 
diaphragm obscuring right border of heart and lung field, b, same case at operation. 
Abdominal approach. Herniation of omentum and colon through opening to right of 
ensiform cartilage, c, same case after operation. Right lung entirely expanded. 
Diaphragm, heart and lung fields negative. 

In cases in which the colon is herniated, the condition can be recog- 
nized from the roentgenogram for the colon may be seen to extend 
to the top of the thoracic cavity on the right side. These hernias are 
repaired through right rectus incisions. The herniated omentum and 
colon are replaced into the abdomen. If the hernial sac is small, it 
can be inverted and excised. In the larger hernias in which the sac 
extends high into the pleural cavity, it is best to leave the sac in situ 
because of the danger of hemorrhage which may be associated with 
its removal or of injury to the pleura. In these cases the round liga- 
ment is cut and later sutured to the abdominal wall. The hernial 
opening in the diaphragm is closed with interrupted linen sutures. 
The closure is reinforced with a continuous layer of fascia lata 
removed from the thigh. The round ligament of the liver is then 
sutured over this closure. In cases in which there is a very large 
opening, it may be necessary to suture the overlapped margins of 
the opening to the chest wall in order to obliterate the hernial orifice 
completely. (Fig. 44.) 

Traumatic Diaphragmatic Hernia. These hernias may result 
from direct or indirect injury to the diaphragm. The hernia may 
occur in either the right or the left side of the diaphragm but it 
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much more commonly occurs in the left side. The laceration may 
occur in any portion of the diaphragm but it is most common in the 
posterolateral portion and dome of the diaphragmatic muscle. The 



Fig 45. a, patient aged 42 jears. Rupture of right side of diaphragm \Mth hernia- 
tion of pyloric half of stomach and duodenum into right side of thoracic cavity, 
fa, same case at operation Liver, gallbladder, stomach, duodenum, pancreas and 
colon in right pleural cavity causing collapse of right lung. 

laceration may extend across the entire leaf of the diaphragm and 
occasionally extends into the opposite side of the diaphragm. These 
lacerations occasionally split the esophageal hiatus but in most 
instances the circular muscle of the hiatus remains intact. The 
laceration involves the entire width of the diaphragmatic muscle 
producing a direct communication between the abdominal and the 
thoracic cavity and there is no hernial sac. The condition may be 
more properly termed an evisceration than a true hernia. 

Any of the abdominal organs but those in the pelvis may be 
involved in these hernias. The most common are the stomach, large 
and small bowel, spleen and liver. The herniated abdominal viscera 
may entirely fill the hemithorax and extend to the apex of the 
thoracic cavity causing complete [collapse of the lung with marked 
displacement of the mediastinum. 

The surgical approach to these hernias may be through the 
thorax or through the abdomen. For all hernias through the right 
side of the diaphragm, I prefer the thoracic approach because the 

1581 



HARRINGTON— DIAPHRAGMATIC HERNIA 439 

large right lobe of the liver interferes with the exposure of the right 
side of the diaphragm. In hernias of this side the right jobe of the 
liver is often incorporated in the hernia and its reduction is more 



Fig. 46. a, same case as that represented in Figure 45. Thoracic approach at operation. 
Condition after replacement of herniated abdominal viscera. Separating margins 
of laceration from liver and overlapping repair of the diaphragm, b, same case after 
operation. Stomach and colon in normal position below the diaphragm. Partial 
expansion of right lung and thoracic deformity resulting from rib resection. 

safely accomplished through the thoracic approach because there 
is less danger of hemorrhage from injury to the liver. (Figs. 45 
and 46.) 

In all traumatic hernias through the left side of the diaphragm, 

I prefer the abdominal approach through an oblique left rectus 
incision. The herniated viscera are usually very adherent to both 
the abdominal and the thoracic side of the diaphragm and to the- 
structures within the thorax. The adhesions to the margins of the 
opening and to the under surface of the diaphragm are often very 
marked and should be separated first. The adhesions to the struc- 
tures within the thoracic cavity are separated from below upward by 
approaching them through the hernial opening. By the abdominal 
approach this can be accomplished with little danger or injury to 
the abdominal or thoracic viscera, because the definite relationship 
of the herniated structures can be established. 

In cases in which there has been considerable loss of structure or 
in which the muscle has been torn from its attachment to the 

lL59l 



440 


HARRINGTON— DIAPHRAGMATIC HERNIA 


thoracic wall, the defect in the diaphragm should be repaired by 
fascia lata stabilized with linen sutures. I believe this to be the most 
satisfactory type of closure in all these cases. In cases of traumatic 



Fig. 47. a, patient aged 44 years. Traumatic hernia through left side of dome of 
diaphragm with herniation of entire stomach into left side of thoracic c.xvity 
extending to third rib. b, same case. Lateral view of thorax revealing large loop of 
colon herniated into left side of thoracic c.avity and extending to third rib. c, same 
case at operation. Abdominal appro.ach. Left lobe of liver has been separated 
from diaphragm. Removal of adherent stomach and spleen from hernial opening. 

hernia in which the laceration is confined to the dome of the dia- 
phragmatic muscle, it usually is advisable to repair the opening by 
lapping the anterior margin over the posterior margin of the open- 
ing. When possible, it is advisable to overlap the margins of the 
opening from 2 to 3 cm. In those cases in which the laceration splits 
the muscle of the esophageal ring, great care should be taken in 
repairing the esophageal hiatus. In those cases in which the lacera- 
tion extends to the margin of the thorax and in which the attach- 
ments of the diaphragm are torn from the thoracic wall, the repair 
is made not only by overlapping the laceration of the leaf of the 
diaphragm, but by resuturing the diaphragmatic muscle to the 
thoracic wall. This can be accomplished by suturing the diaphrag- 
matic muscle (Figs. 47 and 48) to the intercostal muscles between 
the ribs. When possible, the diaphragmatic muscle should span two 
interspaces, being fixed to the intercostal muscles with fascia lata 
and stabilized with interrupted linen sutures. 

In a few instances the relaxation of the diaphragmatic muscle 
caused by interruption of the phrenic nerve will not be sufficient for 
repair of the defect. In these cases the diameter of the thorax must 
be narrowed by resecting the lower ribs by thoracoplasty. It is 
usually not necessary to resect more than a few inches of the eighth, 
ninth and tenth ribs at the angles. 
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Inflaviinatoiy Necrosis. One of the rarest types of diaphrag- 
matic hernia is that resulting from inflammatory necrosis of the 
diaphragm caused by the rupture of a subphrenic abscess on the 



Fig. 48. a, same case as that represented in Figure 47. Repair of triangular rent in 
diaphragm with fascia lata by overlapping and suturing to chest wall after phreni- 
cotomy. b, same case on dismissal. Entire stomach in normal position below the 
diaphragm. Pulmonary fields negative. 

left side. This type of hernia may be termed a traumatic hernia. 
The acute abdominal condition may have preceded the diagnosis of 
hernia by months or years. These hernias often present a very 
diflicult surgical problem because of the enormous number of adhe- 
sions which fix the herniated abdominal viscera to the under 
surface of the diaphragm as well as to the hernial orifice and at 
times to the under surface of the lung. These hernias usually occur 
in the dome of the diaphragm and do not involve the hiatus. They 
are repaired by overlapping the margins of the hernial orifice after 
carefully dissecting the viscera from the diaphragm and the margins 
of the opening. (Fig. 49.) 

In all of these cases in which there has been a direct communi- 
cation between the abdominal and the thoracic cavity, every effort 
should be made to reestablish the negative pressure within the 
pleural cavity by removing the air and by expanding the lung 
before the opening in the diaphragm is closed completely. In some 
instances this cannot be accomplished until after the rent in the 
diaphragm has been closed. In some cases pneumothorax may push 
the mediastinum and heart to the opposite side and cause marked 
embarrassment of respiration and circulation. In these cases it is 
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imperative that the mediastinum be stabilized in the midline 
immediately by aspirating the air from the pleural cavity with a 
needle until the pressure is negative. I think it advisable to make a 



Fig. 49. a, patient aged 22 years. Rupture of left side of diapliragm due to inflammatory 
necrosis Herniation of two-thirds of cardiac end of stomach, through opening in dome 
of left side of diaphragm, into left side of thoracic cavity. 6, same case at operation. 
Abdominal approach. Stomacli firmly adherent to margins of ruptured diaphragm. 
Opening situated posteriorly and repaired by overlapping closure, e, same case after 
operation. Stomach in normal position below repaired left side of diaphragm. 


roentgenogram before the patient leaves the operating table, for 
the purpose of determining the amount of pulmonary expansion 
present. 

Before closing the abdomen, the herniated viscera should be 
thoroughly explored, to be certain that there has been no injury to a 
viscus or that there are no bands of adhesions which will interfere 
with the function of the abdominal viscera. In cases in which there 
has been considerable obstruction of the large bowel, it may be 
necessary to perform appendlcostomy or colostomy at the time of 
operation. 


POSTOPERATIVE MANAGEMENT 

Most patients are given a blood transfusion either during or 
immediately following the operation. The blood of every patient is 
grouped for transfusion before the operation. If the systolic blood 
pressure decreases to 90 mm. of mercury or less, the patient should 
receive a transfusion of blood. I believe it is very important to main- 
tain blood pressure at a fairly constant level and not permit it to 
drop more than 20 mm. of mercury below the normal preoperative 
reading. I prefer the use of blood transfusions to the use of other 
intravenous solutions or of drugs to maintain the blood pressure, 
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Blood transfusions are also advisable in all cases in which the hernia 
is associated with blood loss producing secondary anemia. 

If there is excessive mucus in the bronchi and lungs at the time of 
operation, it is imperative that it be removed by aspiration through 
the intratracheal tube used for the administration of the anesthetic 
agent or by the use of the bronchoscope before the patient leaves 
the operating table. 

On removing the patient to the hospital bed which has been made 
warm by hot water bottles, external heat is applied to the patient 
by use of additional hot water bottles. Fifty-eight to 6o per cent 
oxygen is administered in an oxygen tent until the patient has fully 
recovered consciousness and is continued thereafter as indicated. 
After the patient has fully regained consciousness, the oxygen maj’^ 
be administered with a nasal mask. 

Care should be exercised in the selection and amount of sedation 
used. This is particularly important if there is any respiratory 
embarrassment. Sedation should be limited so as not to decrease 
the respiratory function. I prefer using codeine supplemented by a 
small amount of morphine to relieve severe pain. In all cases in 
which dilatation of the stomach was present at the time of opera- 
tion, intermittent or continuous gastric lavage is employed to keep 
the stomach empty for the first three to five days after operation. 

All patients are given glucose and physiologic salt solution intra- 
venously for three to five days until they are able to take sufficient 
quantities of fluids by mouth. The giving of fluids usually is started 
within forty-eight hours after the operation. In cases in which there 
has been herniation into the thoracic cavity of a large portion of 
the abdominal viscera over a long period, the replacement of these 
viscera in the abdomen causes a marked increase in the intra- 
abdominal pressure, which may lead to partial or complete obstruc- 
tion. In cases of partial obstruction, the condition may be relieved 
by conservative measures, but in cases of complete obstruction, it 
may be necessary to perform enterostomy in order to reduce the 
intra-abdominal pressure and to relieve the obstruction. 

In all cases in which the herniated viscera are removed from the 
pleural cavity, and in some cases in which the herniated viscera are 
removed from the posterior portion of the mediastinum, such as 
would be the case in herniation through the esophageal hiatus, 
traumatic effusion occurs in the pleural cavity. The treatment of 
this effusion depends on the amount of respiratory embarrassment 
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associated with it. In most instances the elTusion is slight; it wdll 
graduallj^ become absorbed so that special treatment will not be 
required. In cases in which the elTusion progresses to produce 
respiratory embarrassment, pieuroccntesis, performed one or more 
times, is required. In some cases empyema may develop, requiring 
intercostal drainage, and possibly later rib resection. In my experi- 
ence empyema has rarely occurred in cases in which the hernia was 
repaired by the abdominal approach. 

In some cases atelectasis may be caused by the lodgment of 
mucus in a bronchus. In most of such cases the condition will 
respond to conservative treatment. It may sometimes be necessary 
to remove the mucus by bronchoscopic aspiration. 

REVIEW OF THE OPERATIVE PROCEDURES EMPLOYED AND THE RESULTS 
OF OPERATION IN 25O CASES IN WHICH TREATMENT WAS SURGICAL 

The operative procedures employed in the 250 cases in this 
series were as follows : 

In 225 cases the patients were treated by radical operation. The 
herniated abdominal viscera were replaced in the abdomen and the 
abnormal opening in the diaphragm was repaired. In 133 of these 
cases the diaphragm was either temporarily or permanently para- 
lyzed preliminary to operative repair of the hernia. In two cases it 
was necessary to perform extrapleural thoracoplasty in addition to 
interruption of the phrenic nerve as a preliminary procedure to 
repair of the hernia. In 223 cases the abdominal approach was 
employed to repair the hernia; in the remaining two cases a combined 
thoracic and abdominal approach was employed. 

In fifteen cases it was necessary to perform other operative 
procedures at the time of repair of the hernia. In three cases gastric 
resection (Polya type) was done, in one case for gastric ulcer at the 
lesser curvature of the stomach and in two cases for carcinoma of the 
pyloric end of the stomach. In three cases posterior gastroenter- 
ostomy was performed, in one ease for high gastric ulcer involving 
the lower end of the esophagus and in two eases for a large duodenal 
ulcer causing almost complete obstruction of the pyloric end of the 
stomach. In five cases splenectomy was performed. In all of these 
cases the spleen was firmly adherent to the margins of the opening 
and to the thoracic side of the diaphragm. Trauma associated with 
its removal from the hernial orifice and the diaphragm necessitated 
the removal of the spleen in three cases and in two cases the spleen 
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was removed because of tuberculosis. In one case appendectomy 
was performed for subacute appendicitis and in one case appendic- 
ostomy was performed at the time of operation because of obstruc- 
tion and marked dilatation of the colon. 

In eleven cases moderate shortening of the esophagus was asso- 
ciated with the hernia. In ten of these cases the diaphragm could be 
sutured entirely above the stomach after the diaphragmatic muscle 
had been paralyzed by interruption of the phrenic nerve. In one 
case a small portion of the cardia was incorporated in the closure 
of the hernial orifice. 


Tabi-E 11 

SURGICAL PROCEDURES AND OPERATIVE RESULTS IN 2^0 CASES 


Radical repair of defect in diaphragm 225 

Approach: Abdominal, 223; thoracic, 2 

Preliminary interruption of phrenic nerve 133 

Preliminarj' extrapleural thoracoplasty 2 

Operations in conjunction with repair of hernia: 

Gastric resection for gastric ulcer (i) for carcinoma (2) 3 

Closure of perforated gastric erosion (2) (total erosions, 23) 2 

Gastroenterostomy for gastric ulcer (i) for duodenal ulcer (2) 3 

Splenectomy for tuberculosis (2) for injury (3) g 

Appendicostomy for obstruction i 

Appendectomy for appendicitis i 


Interruption of left phrenic nerve (hiatus hernia); palliative, 7; therapeutic, 18. . . . 25 

Total patients subjected to operation 250 

Recurrence of hernia according to type subjected to operation: - 
Traumatic hernia, o; congenital defect, o; esophageal hiatus, 7 
Recurring esophageal hiatus hernias (7) 

(Roentgenologic diagnosis without recurrence of symptoms, 4) 

(Roentgenologic diagnosis with recurrence of symptoms, 3) 

Repair of recurrent hernias, 2 
Operative deaths, 10 or 4 per cent 

Twenty-five patients with esophageal hiatus types of hernia 
were treated conservatively. In these cases interruption of the left 
phrenic nerve was done as a palliative or therapeutic measure; in 
seven of these cases, it was the only procedure contemplated, as 
radical operation was contraindicated, and in the remaining eighteen 
cases the procedure was in the nature of a therapeutic test. It may 
be necessary to perform radical repair of the hernia in some of these 
cases later to obtain complete relief of symptoms. 

There were ten deaths, or a mortality rate of 4 per cent, follow- 
ing operation; seven deaths occurred in cases of esophageal hiatus 
hernia, two in cases of traumatic hernia and one in a case of hernia 
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through the pleuroperitoneal hiatus. Nine of the deaths were due to 
pulmonary congestion or pneumonia with respiratory and cardiac 
failure; one of these patients had cardiac disease and one had 
cardiorenal disease prior to operation. One death was due to cerebral 
embolism. (Table ii.) 

Of the 2 1 5 cases in which patients recovered from radical repair 
of the hernia, a small recurrence has developed subsequently in 
seven of the esophageal hiatus type. These recurrences occurred 
from three months to five years after operation. Of these seven 
cases of recurrence, in four cases the recurrence was small and it 
was recognizable by roentgenographic examination only as there 
was no definite recurrence of the former symptoms to indicate its 
presence. In three cases there was a moderately large recurrence of 
the hernia discovered by roentgenologic examination and definite 
recurrence of the patient’s symptoms. In two of these cases the 
recurrence followed an attack of an .influenzal type of pneumonia 
which occurred three and five months, respectively, after operation. 
The pneumonia was accompanied by severe attacks of coughing 
which could account for the recurrence. In these two cases the 
symptoms became severe enough to require a second repair of the 
hernia, which has been done. Following the second operation there 
has been no further recurrence clinically or roentgenologically. In 
the third case there is no known cause for the recurrence of the 
hernia. The patient continues to have moderately severe symptoms 
and will probably ultimately require a second repair of the hernia. 

There were no recurrences of the hernias in any of the traumatic 
or congenital types of hernia due to structural deficiencies of the 
diaphragm. 

Of the 215 patients who recovered from radical repair of all of 
the different types of diaphragmatic hernia, 212 were relieved of 
symptoms. All patients have been examined roentgenologically from 
six months to a year after operation and at periodic intervals since 
that time. 
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EDITORIALS 

WHAT IS MINOR SURGERY? 

F or the past few years there has been generally is done in the hospital out-patient 
a constant demand from the medical department or in the office. It includes the 
and legal professions and the judiciary large majority of surgical cases; the every- 
for a definition of minor surgery. Attempts day surgical conditions. All minor surgery 
have been made to differentiate between potentially is major surgery; ojten a distinc- 
major and minor procedures by hospital non cannot be made.” 
authorities mainly for the purpose of finan- Doctor T. R. Ponton, Editor of Hospital 
cial classification of the patient. There is no Management, in December, 1937, after 
definite demarcation between minor and studying the subject, stated; “There can 
major procedures. This differentiation is be no rigid definition of major or minor 
pverned by the type of hospital. In order surgery. In fact, ft is very doubtful if the 
to reach a definition of minor surgery vari- terms are not misnomers except from the 
us groups were consulted for their inter- financial point of view. Looking at theques- 
retation. 1 he following are some of the tion from the professional aspect, it must 
cwpted definitions of minor surgery : be acknowledged that there are few opera- 

1 he board of Regents of the University tions which require so slight a degree of 
f the State of New York adopted the skill in their performance as to warrLt the 
ollowmg on July 28, 1939: ‘ The phrase use of minor classification. When the risk 

heTw'SrL^f'^'d’t Tf 'n "^"^idered. the use of the 

he lav shall be construed to include all term ma or must be applied to all sunrerv 

oiveo in incision for. the opening of a serious risk to life or grave danger of di^ 

the following definition: -Zor of Sa patienY'' 

»h,cfi tet,„ites bnt few assistant; whii’ tbT'Sdt'rr':™!"”; 
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indicating operation, would constitute a 
serious hazard to life. 

“c. The operation is not of an extensive 
or complicated nature and requires only 
simple equipment, a minimum of assistance 
and a short period of time. 

“d. The surgeon is sufficiently trained 
and experienced in the particular type of 
operation to be performed to obviate the 
addition of any hazard to the life of the 
patient. 

“e. If an anesthetic is necessary or ad- 
\isable, it should not be of a deep and last- 
ing nature, should be selected with care 
and should be administered by an anes- 
thetist who is skilled in administration 
of the particular types of anesthesia.” 

It is apparent from the foregoing inter- 
pretations that there is no minor surgery. 
A superficial infection of the nose may 
terminate in meningitis or brain abscess 
(example cited by Adedical Times of Octo- 
ber, 1938). Any break in the continuity of 
the skin may end in an infection of the 
blood stream. A so-called minor procedure 
in a diabetic patient may terminate in an 
extensive operation and possibly death. A 
simple tonsillectomy in hemophiliacs may 
result in a serious risk to life. Anesthesia for 
minor procedures is also responsible for a 
considerable number of fatalities. A simple 
spontaneous delivery, forceps or version 
may lead to puerperal sepsis, rupture of 
the uterus and other complications. A sim- 
ple curettage of the uterus may cause 
perforation with possible hemorrhage or 
peritonitis. Again we must not lose sight 
of the surgeon’s skill in the operative 


procedure. The time element, the knowl- 
edge of the special field of surgery and 
the individual technical abiiit}' may some- 
times make a minor procedure a major 
operation. 

The only possible distinction that can 
be made between minor and major surgery 
has to do with the cost of hospitalization. 
This is arbitrary and depends upon the 
respective localit}' and t3'pe of hospital 
administration. When the risk to the pa- 
tient is considered, surgery is surgery, and 
any attempt at definition of a minor pro- 
cedure is cntirel}' out of order. I fully agree 
with Dr. Hubert A. Royster, who states, 
“that the term minor surgery should be 
eliminated from the nomenclature.” Of 104 
surgeons whom Dr. Ro\'ster consulted only 
one disagreed with this opinion. Personal 
communications with the respective Ameri- 
can Boards are in accord with this idea. 

It is impracticable, therefore, to classify 
operations as major or minor. There is no 
authoritative classification of this nature 
published except as a guide to the hospitals 
in the determination of hospital costs. We 
do not invoke the latter when the purely 
surgical interest of the patient is con- 
sidered. In the interest of the public it 
becomes a necessitj'- for the medical pro- 
fession at large to make an attempt prop- 
erly to classify procedures so that 
practitioners of medicine with limited 
privileges can become acquainted with 
their limitations, and that the judiciary can 
refer to some authority when interpreting 
the law. It is, therefore, our duty to supply 
such a classification. 

Vincent P. Mazzola, m.d. 


WHO KNOWS? 


T his special number is the result of 
many requests that we again publish 
short, practical articles on so-called 
minor surgical procedures. In the foregoing 
editorial the reader will be impressed with 
the fact that the term, “minor surgery,” is 
a misnomer. Much has been written on this 
subject, but to date a true definition has 


not been given. In this, the third special 
issue on minor surgery published by us, the 
term has been used for the want of a better 
name. 

Physicians have a loose idea as to what 
constitutes minor procedures, but the 
Courts often have to arrive at a definition 
and so far have looked to us in vain to 
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supply their want. Roughly, any surgical 
procedure is major unless the operator hjis 
had an adequate medical training (gradu- 
ate of a recognized school of medicine). In 
other words, only one with a medical degree 
and licensed to practice has a legal right to 
do surgery. In this sense, surgery covers 
the field from the most simple to the most 
involved procedures. The cultist and mem- 
ber of a healing field outside of medicine, US 
it is legally defined, cannot do even the 
so-called minor procedures, because he hiis 
not had the basic training and surgical 
background. To the doctor of medicine 
rigVit \o do soTgery , tVie t'niti'g 
resolves itself down to the ability and 
limitation of the individual. The recognized 
gynecologist, for example, looks upon a. 
diagnostic curettage as a minor operation. 


To the general practitioner with scant 
experience in this field it looms as a major 
operation. 

For the Court’s benefit we would say 
that any procedure that calls for incision, 
excision, suturing, injection or an anes- 
thetic of any type in order to make the 
procedure possible, is not minor surgery. In 
this case all surgery is major surgery. In a 
later issue Dr. Mazzola will list the various 
so-called minor procedures as given to 
him by a representative of the various 
Boards in the surgical specialities. A few 
years from aow^ aaotEer iasae similar to 
this may be published on minor surgery. If 
anyone has a title for it — an apt title— we 
should appreciate having it. 


T. S. W. 
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T he term, intractable pain, is fre- 
quently used, and it seems necessary 
that a definition should be formulated 
so that when intractable pain is mentioned 
we may know what is meant. Intractable 
pain may be regarded as a pain which re- 
quires the constant administration of seda- 
tives and narcotics, such as morphine, etc., 
without any continued ameliorating effect. 
It resists all efforts of cure, becomes a 
scourge and a torment to the affiicted per- 
son and a problem of worry and concern 
to the attending physician. It usually keeps 
the patient awake at night and so disturbs 
mental and physical reactions that the 
sufferer is unable to carry on his usual work 
and becomes an early victim to disease and 
misfortune. The degree of pain and criteria 
of the effect of treatment may be judged 
by the afflicted person’s ability to enter 
spontaneous sleep without sedatives. 

If time and a more systemitized investi- 
gation is neeessary to obtain a better con- 
ception of the causative factors, the patient 
with severe and intractable pain should 
be hospitalized until the attending phy- 
sician is sure of the actuality and the degree 
of the pain and its relationship, if any, to 
physical changes and bodily functions. 
This understanding is necessary because in 
the uncertainty and turmoil of present day 
conditions, the psychic stamina of many 
individuals seems to be so reduced that 
abnormal and bizarre reactions occur to 
weak and otherwise unimportant stimuli. 
A disturbed psyche frequently is associated 
with a craving for sympathy so that in 
many instances, when cravings are un- 


appeased, the patient’s impressions are 
sublimated and are ordinated into sensa- 
tions of pain. In such conditions, narcotics 
and sedatives are sought as a means of 
relief. Subconscious fear of disease such as 
cancer, etc., will also lower the central 
threshold for sensory impressions and lead 
to pain. 

Because of its hold on consciousness and 
its reflex devastating effect, surcease from 
pain is essential in the therapeutics of 
several diseases, such as coronary heart 
disease and pneumonia. In such cases 
sturdy efforts should be made towards its 
relief. 

A clearer concept of the factors involved 
in the production of pain and the measures 
useful in its relief is of importance when we 
consider the many times that pain has been 
the unrecognized pernicious factor involved 
in horrible judgments leading to actions 
pregnant with misery and distress. Personal 
and national calamities at times may be 
the result of the hidden motivations evolved 
by the abnormal processes of a mind dis- 
torted by pain. It is self apparent that 
headache, throbbing with the thumping of 
demons working in disordered clamor as 
was so clearly defined by Hogart, is not 
conducive to clear thinking and lucid 
decision. 

It is reasonable to suppose that pain is 
apt to produce a state of mind which is 
unfavorable to the making of elemental 
decisions and it is also conceivable that the 
distress caused by intractable pain may 
lead to unmerited determinations in which 
the psychic equivalents of sadist desires are 
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hidden. These hidden motivations act as 
compelling factors in the formulation of 
actions and clarify deeds which otherwise 
are unexplainable. Headache alone has lead 
to disaster and it is said that the hemor- 
rhoids of Napolean lost the battle of 
Waterloo. 

The significance and the importance of 
pain as a factor in diagnosis is not to be 
minimized nor, on the other hand, are we 
to be deceived by misleading statements of 
the severity and quality of the pain. We 
should not be influenced b}^ complaints 
from the patient as to its intensity and 
constancy. If the appearance and com- 
placency of the sufferer belies the emphasis 
placed by him on his anguish and distress, 
we must be cautious in our evaluations but 
should not discount all the statements of 
the patient. 

In many cases it may be necessary to 
determine if any pain is present. Should the 
examiner be convinced of its actuality, it is 
his duty to evaluate its severity and know 
how far he can proceed in any particular 
case on the assumption that pain is feigned. 
If not actually imagined, pain may be a 
psychic termination of the activity of a 
mass of subconscious impressions, or, in 
a vicarious manner, it may be the result 
of correlated subconscious reactions con- 
stantly striving for acknowledgment in the 
realm of actuality. 

The fear component with its acute appre- 
hensive expectancy may be so active that 
the least touch or physical reaction which 
penetrates to the sensorium will instantly 
produce an acute sensation which may be 
misinterpreted as painful. These patients 
should be assured and convinced by logical 
reasons by a physician who has gained their 
confidence and confidence is not obtained 
by antagonism — that their sensations while 
real have become magnified and at times 
niay actually be mistakenly interpreted b^f 
their own apprehensive fears. 

Patients of the character described 
above, who are subject to intensive com- 
plaints of pain, may not even be influenced 
by large quantities of narcotic drugs such 
as morphine. The acute manifestations may 


be overcome by central physical depres- 
sants as bromides, barbiturates or by 
psychotherapy. Great care should be exer- 



Fig. I . This figure shows the method of injection 
into the intercostal nerves for the relief of pain 
in intercostal neuralgia, a, ligamentum tuber- 
culi costal; b, intercostal nerve; c, membrane 
intercostales posterior. The figure reveals the 
three intercostal spaces with their contents, 
the nerve, the artery and the vein. The 
external intercostal muscle has been removed. 
The posterior intercostal membrane and the 
internal intercostal muscle arc intact. 


cised by the physician that the increased 
interest which is directed towards the 
patient’s attitudes and symptoms does not 
so engraft these attitudes and symptoms 
that they become fixed and occupy the 
mind and consciousness of the patient to 
the exclusion of other signs and symptoms 
more indicative of the pathologic lesions 
from which he is suffering. 

In the treatment of individuals such as 
these, the absolute need is a change in the 
attitude of the patient toward himself so 
that he can be led as far as possible into a 
state of sensory abnegation in which 
physical reactions are not stressed in 
psychical terms of his own physical 
mtegnty On the contrary, psychical exal- 
tation of his ego into a phase of mental 
exaltation will expel harmful impressions 
irom his consciousness. This should be the 
aim of his physician. 

In such persons, purposeful mental and 
pltystcai act.v.ty with definite and planned 
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design must be substituted for inactivity 
or abnormal activity of mind and of body. 
An attempt should also be made to correct 


purpose of the phj'sician or for release from 
misery of the affected, for the medical con- 
sultant to tell the suffering individual that 




Fig. 2. Illustration shows method of insertion .nnd direction 
of insertion of needle in p.iravertel)rnl injection. 


the disturbed mental state by improving 
environmental productive factors. 

In all cases of intractable pain the 
patient-quotient as a factor in the produc- 
tion of the pain must be evaluated and all 
pernicious influences, instrumental in its 
production should be eliminated. When 
this is possible, intractable pain may 
gradually disappear. 

It is of extreme importance for the 
welfare of the patients with intractable 
pain that the medical attendant never be- 
come irritated nor should he be peeved if 
his efforts to ameliorate the patient’s 
complaints are unsuccessful; neither should 
he regard himself as free to express doubt 
of the results of his treatment nor should 
he show irresolution in the handling of 
patients complaining of pain. Any confu- 
sion or apparent lack of confidence on the 
part of the medical advisor usually is re- 
flected b}^ redoubled exaggeration and 
intensification of the patient’s symptoms. 

As a preliminary to more direct treat- 
ment, allergies, anxiety states, etc., should 
be sought and eliminated. When a person 
complains of pain which interrupts his 
daily activity and disturbs the repose of 
his sleep, it does not suffice for sincerity of 


his pain is really not present but is a 
figment of his imagination. Even though 
the doctor may be sincere in the honesty of 
such a judgment, the patient knows that 
in many cases it is, as he says, “a lot of 
hooey.” He is more than dimly conscious 
that frequently the doctor may be burying 
his head in the folds of his own ignorance. 
The patient himself knows that he has 
pain and that it is real, because he feels 
it and will not believe anj'one who claims 
that he has no pain, and that is the point 
of this discussion. It makes no difference to 
the patient whether his sensation of pain 
is due to imaginarj'^ projections or is the 
result of central, complex and hidden 
causes, as long as he feels it, the pain is real. 
Therefore, in every case in which pain is 
perceived, it is necessary that immediate 
measures be taken by the medical attend- 
ant for its relief. Irrespective of how intelli- 
gent or how cooperative the patient may 
try to be, he is more insistent in his clamor 
for the immediate relief of his pain than 
he is for the discovery of its cause. 

For this reason, while investigations are 
being continued to determine the cause of 
the pain, measures should be instituted for 
its relief. If a pain is intractable to treat- 
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ment or if it does improve with treatment 
and then returns, it means that the factors 
causing the pain are still operative, or that 
the recuperative processes instituted by 
the patient against these factors are not 
constant. However, when the pain cannot 
be relieved or returns after temporary relief, 
the physician should not permit himself to 
be so influenced by the clamor and the 
pleadings of the patient for relief, as to be 
stampeded into using means and remedies 
which are unjustified. He should balance 
therapeutic benefits against danger to life, 
the production of serious anatomic defects 
or the loss of function which would be 
disabling and unbearable in its distress. 
This is all the more significant because in 
some cases as time goes on and amelio- 
rating treatment is applied, it is surprising 
to note that the pain may tend to disappear 
or change to another type which is more 
amenable to treatment. In due time the 
cause of the pain will be established and 
the pain can then be relieved. In every case, 
haste should be made slowl5^ In many 
instances, strange as it may seem, irrespec- 
tive of the fact that the causes of the pain 
are not discovered nor corrected, the pain 
itself gradually disappears, possibly be- 
cause in some manner the measures insti- 
tuted for the relief of pain may indirectly 
have removed or modified the cause of the 
pain. 

In the quest for the causative factors 
producing the pain, we should remember 
that pain may be due to derangement in 
the central sensory pain reception areas or 
to disturbances in the conducting or per- 
ceptive apparatus. The onset and the con- 
tinuation of a pain should be regarded as 
the result of maladjustments in the me- 
chanical, chemical or functional activities 
of the various organs of the body. 

Pain of central perceptive origin may 
arise in the cerebrospinal central nervous 
. system or be a result of derangement in 
the complimentary sympathetic nervous 
system either in the ganglia, the conducting 
apparatus or the cerebral sympathetic 
nerve centers (tuber cinereum). 


Intractable pain may occur in any ol the 
following components : 
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Pain of central origin may be either 
psychic or organic. 

Psychogenic pain is subjective, in that it 
arises without objective irritation. It is 
the result of psychic maladjustment. The 
psychopath as a rule is so possessed by his 
own introspective conceptions that he is 
indifferent to exterior influences. Such an 
individual does not resent the imputation 
that the pain of which he complains does not 
exist, and in many instances he is apathetic 
and is not interested whether the findings of 
the examining physician do or do not cor- 
roborate his complaints. The malingerer, 
on the other hand, is very anxious that the 
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symptoms and reactions elicited by the 
medical examiner support the pattern of 
the s\ mptoms he has elaborated. 
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3. Teclinic of perinoiiral injection of the 
sciatic nerve as it emerges through tlie greater 
seiatie foramen. The intersection of tlie clotted 
lines and the line drawn from the femoral 
trochanter to the fiftli lumbiir spinous process 
indicates the point at wliich tlie needles arc 
introduced. (From Iltiggart, G. E. Sciatic 
Pain, J. Bone t’" Joint Sur/;., 20: 851, 1938.) 


This indifTerence which the subject with 
psychogenic pain has to the results of 
physical investigations is due to the fact 
that the pain of which he complains is of 
central origin and the factors inducing it arc 
not changed by peripheral sensory impres- 
sions. At times, in such cases, it is difficult 
to determine whether pain is actual!}' 
present. 

If pain is actually present, it will be 
accompanied by one or more of the fol- 
lowing conditions: Elevation of blood pres- 
sure, motor reflexes causing contraction of 
muscles in or over the painful area, changes 
in facial expression, dilatation of the pupils, 
pallor and syncope, increasing rapidity of 
the pulse and more rapid and shallower 
breathing. 

Functional changes in the central nervous 
system instrumental in causing pain may 
be due to vasomotor disturbances which 
produce a congestion or an anemia of the 
brain tissues. Pains due to circulatory dis- 
turbances are usually manifested in the 
form of headache. If headaches are per- 
sistent and constant in their intensit}? and 


location it is an indication that the causa- 
tive factors are persistently acti\'c. When 
wc have this information, it is necessary 
to look for such factors. 

Headache due to cerebral hyperemia is 
associated with a flushed face and hot 
skin. Sitting or standing will relieve the 
headache; declining in a prone position will 
increase it. In this condition drugs acting 
upon and stimulating the symipathetic 
nervous system will correct the oversupply 
of blood, reduce the turgidity of the tissues 
and decrease intracranial pressure. 

The opposite is true in vasoconstrictor 
headaches, the best e.xamplc of which is 
migraine. Almost acting as a specific in 
this condition is acetylcholine which para- 
lyzes the sj'mpathetie nervous system and 
thereby' allows the peripheral vessels to 
dilate and inerease the circulation. EthyT 
cholorine inhalations or inhalations of amyl 
nitrite have somewhat the same effect but 
are very evanescent. A simple treatment 
which many years ago I began to use in 
any' kind of headache, due to almost any 
cause, is a reduction of the skin tempera- 
tures of the affected areas by' the applica- 
tion of ice or of ether dropped on or 
spray'ed on the skin. Spray'ing of the skin 
area to which pain is referred with ethyl 
chloride is also effective. The dropping of 
ether on the skin with evaporation, which 
is increased by' blowing with a fan, has 
also proved effective in the headache 
following spinal anesthesia. It appears 
that desensitization of the skin areas in 
which the pain of headache is felt also has 
some indirect influence in alleviating the 
cause of the headache, for after the effect 
of the cold on the skin has subsided, the 
headache may' not return. The pain of 
headache can in most instances be relieved 
by the subcutaneous injection of novocame 
solution into the tender skin areas. Chronic 
headache due to sy'stemic causes must be 
treated by correcting the sy'stemic derange- 
ment such as anemia, toxemia, etc. 

Head Pain of Organic Origin. If the 
pain is due to a lesion in the central pain 
perceptive areas, as in the thalamus, the 
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impossibility of relief has been repeatedly 
demonstrated. 

Intractable head pain due to increased 


Dose. The initial intramuscular injec- 
tion is I cc. or 5 mouse units. This dose is 
followed on each succeeding day or every 



Fig. 4. Diagram showing site of injection and approxi- 
mately the area w hich the tip of the needle penetrates 
for injection of sciatic nerve at the greater sciatic notch 


intracranial pressure, such as would be 
produced by intracranial tumors, are ex- 
tremely difficult to relieve. Acetanilid or 
its combination with phenacetin has been 
of service. Morphine sulfate, even though 
it is habit forming, is justified. Migraine 
frequently is associated with and is in- 
creased by high blood pressure which 
should be reduced. Ergotamine tartrate is 
used for this purpose; all reflex causes for 
headache should be eliminated. 

Drugs or Other Substances Acting on the 
Cerebrum. These drugs must reduce the 
receptive sensitivity of the cerebral cells 
receiving the pain producing impulses. One 
of these substances which recently has been 
greatlj^ extolled is cobra venom. There has 
been considerable controversy over the 
efficacy of cobra venom in the relief of 
pain. According to Macht,* the action is 
central upon the cells of the cerebrum. 
It has been recommended particularly in 
cancer. 


other day by at least 50 mouse units. As 
soon as the subjective symptoms decrease, 
the dosage is reduced.^ The sites of injec- 
tion are alternated, and no effect is ex- 
pected until five or more injections are 
given. 

Cobra venom was injected subcutane- 
ously at intervals of two days and in doses 
up to 25 mouse units in ten patients with 
advanced genital cancer. In two cases there 
was complete cessation of pain. In the 
other eight, there was a lessening of the 
pain in varying degrees. No effect was 
noticed, especially gastrointestinal symp- 
toms. The conclusion is drawn that cobra 
venom has no advantages over the ordinary 
analgesics, especially morphine.® 

Cobra venom has also been used in the 
treatment of the pain of arthritis, osteo- 
arthritis, tabetic crises, uncontrollable 
neuralgia, sciatica, tic douloureux and 
myofascitis. Other central acting anesthet- 
ic agents which are better known are 
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morphine, the barbiturates, the bromides, morphine because of the fear that a habit 
etc. may be formed; but, contrary to what is 

The abatement of intractable pain by regarded as the usual result, it has been my 


> 

I 



Fig. 5. Diagram showing the location and direction of the needle 
for injection of tlie brachial plc.\us. a, omohyoid muscle; n, 
transverse cervical artery; c, brachial plexus; d, subclavian 
artery; e, scalenus anticus; r, sternomastoid muscle; and g, 
internal carotid artery. (From Behan, R. J. Cancer. P. 490. 
St. Louis, Mo., 1938. C. V. Mosby Company.) 


limiting or abolishing the perceptive cen- 
ters in the cerebrum by narcotizing drugs 
is to be condoned only when all other 
means have been tried and have been found 
ineffective. It is especially to be recom- 
mended that during the period when 
attempts are being made to determine the 
cause of the pain, the pain itself should be 
controlled by means of drugs (narcotic or 
sedative), mechanical measures produc- 
ing rest or alleviation of muscular or 
ligamentous strain, localized injection of 
desensitizing substances or surgical inter- 
ruption of the pain conducting fibers. 

Drugs acting centrally on the pain per- 
ceptive centers in the brain should be used 
with extreme caution. Such drugs are usu- 
ally opium derivatives, such as morphine, 
pantopon, dilaudid, etc., or derivatives of 
cannabis indica. 

To all patients with intractable pain 
there is a universal disinclination and 
hesitancy of the medical attendant to give 


experience that when pain for which mor- 
phine is given ceases, the craving usually is 
corrected. In fact, the craving for morphine 
frequently represents the desire of the sub- 
ject to remove himself from the sphere of 
the disagreeable to the dreamland of the 
unreal. In some instances this may be 
desirable. In all cases care should be 
exercised in prescribing morphine, for no 
one can tell whether the moral stamina of 
the one to whom morphine is given is 
sufficiently sturdj'^ to voluntarily correct 
his tendencies and desires, when the cause 
for which the morphine is given is removed. 

In selecting narcotic drugs, the nonhabit 
forming ones should be chosen. In this 
choice care should be exercised that drugs 
to which the patient is allergic are not 
given, or that drugs such as aminopyrine 
should not be too long continued without 
a close inspection of the morphology of the 
blood (agranulocytosis is an Indication that 
the drug should be stopped). 
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In the class of drugs most reliable in 
producing central sedation in long con- 
tinued and intractable pain, are the 
bromides and the barbiturates. From his 
investigations, Barnett Alpert"* concluded 
that bromides are preferable to any barbi- 
turate; they are not habit forming and do 
not produce tolerance. Phenacetin and 
amidopyrine are also useful as is chloral 
hydrate which maj^ be used alone or in 
combination with the bromides. Proteins, 
heat and fever therapji- have in many 
instances been found valuable. 

Vitamin deficiency, especially that of the 
B complex, has been considered a factor in 
increasing the sensitivity of tissues; for 
this reason, b complex should be tried in 
all conditions where pain occurs from weak 
and ordinarily unproductive stimuli. 

Vitamin deficiency, especially the de- 
ficiency of the vitamin b complex, also is 
frequently a factor in the occurrence of 
peripheral neuritis (beriberi), the neuritis 
of pregnancy and the neuritis due to al- 
cohol, lead, diabetes, etc. Vitamin Bi 
( thiamin chloride) or the b complex should 
be given to every patient suffering from 
intractable pain. In the treatment of 
the pains of tabes dorsalis, good results 
from the use of vitamin Bi were obtained 
by Metildi.® 

Spinal Cord Lesions. Lesions of the 
spinal cord producing pain are not amen- 
able to nonoperative treatment. In lesions 
peripheral to the cord involving the pos- 
terior roots or the ganglia, or sensory 
nerves distal to the roots and ganglia, a 
subdural injection of alcohol is of value. 

Drugs Acting upon the Synapses. Cal- 
cium in the form of gluconate has been 
used as a means of controlling pain. Cal- 
cium gluconate for pain in cancer was first 
advocated by the author in a paper read 
before the Buffalo Academy of Medicine 
in 1926, and one read a year earlier before 
the Allegheny County Medical Society, 
Pittsburgh Medical Bulletin, June 20 

I925.6." ’ 

In a discussion of E. E. Downs’ paper^ 
on Care of the Cancer Patient” at the 


thirty-seventh annual meeting of the 
American Roentgen Ray Society at Cleve- 
land, Ohio, 1936, Dr. Kenneth D. A. Allen, 



Fig. 6. Needle, i, is entered directly anteropos- 
teriorly, to reach the head of the humerus the 
projection of which is easily determined by 
palpation. Needle, 3, is entered lateromedially, 
below the external border of the acromion, in 
the hollow which separates the acromion from 
the head of the humerus; it reaches the sub- 
deltoid bursa. (From Atlas of 25 Points for 
Local Injections. 2nd Edition, p. 15. Pans, 
France. Midy Laboratories.) 


ot JJenver, Colorado, agrees with Dr 
Downs that calcium gluconate and dilaudic 
are very useful. Calcium gluconate is o: 
value in the control of the pain. Dilaudec 
in small doses is of great benefit. It max 
take the place of morphine and will be 
effective in smaller doses. 

Acetylcholine, which acts upon the 
synapses, in doses of o.i to 0.2 Cm. is of 
great benefit in the condition called cau- 
salgia, in which the resulting neuralgiform 
pain IS out of all proportion to the slight 
injury to the nerves of the extremities, 
especially the median, the cubital and the 
internal popliteal nerves. In such cases it 
may be necessary to continue daily injec- 
tions of acetylcholine in order to control 
the pain. In patients with arteriosclero- 
sis the improvement is at best onlv 
temporary.s-ii 

In preference to drugs and other narco- 
t.z.ng substances, reliance should he placed 
as much as is possible upon accLo^ 
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methods of treatment which are directed 
towards removing the cause of the pain. In 
toothache the pain is corrected by proper 



Fig. 7. Points at which injection of tiic analgesic 
solutions should be made. It is in tliesc areas 
that local points of tenderness are jjresent in 
the sciatic nerve involvement. 

I. Infiltr.ation of the superior roots of the 
sciatic nerve (L'* and L^) by paravertebral 
injections. 2. Infiltration of tlie inferior roots 
of the sciatic nerve (sacral roots) by presacral 
injection. 3. Infiltration of the inferior roots 
of the sciatic nerve (sacral roots) by epidural 
injection. 4. Infiltration of the sciatic nerve 
at its exit from the great sciatic foramen. 5. 
Infiltration of the sciatic nerve at its entrance 
into the ischiotrochanteric notch. 

dental care. Correction of the pain of 
pleurisy is obtained by fixation of the chest 
by strapping with adhesive. In backache, 
better posture is of great value, etc. In 
angina pectoris, restriction of effort is 
necessary. In acute indigestion, gastric 
lavage produces immediate relief. In infec- 
tions, the local application of heat or cold 
in the form of compresses, etc., may be 
used. In earache, mild anesthetics in solu- 
tion in oil can be dropped into the ear, but 


is not to be recommended as it is apt to 
create a false sense of security. In pain of 
neuritis and neuralgias, and pain of cryptic 
origin, vitamin (b complex) should be 
given and fever and protein therapy should 
be tried. *- 

Nerves and Nerve T erminals. Drugs act- 
ing on the receptive sensory end terminals 
of the pain conducting pathways may be 
used to control intractable pain. Most of 
our efforts to control the local reception of 
pain impulses have been restricted to the 
direct application of nerve blocking drugs 
in proper solution. Of these the first to be 
used was cocaine, but accidents and even 
death has followed its use; so that when 
novocaine (procaine, one seventh as toxic) 
was introduced, it quickly supplemented 
the more dangerous drug. If a long con- 
tinued effect is sought, the anesthetizing 
agent may be dissolved in oil. 

The pains due to toxic absorption are the 
result of irritation of the terminal sensory 
receptors by substances in the tissue juices 
of the painful region. 

It is known that increase in the h3'drogen 
ion concentration of the tissue juices in- 
creases nerve excitabilitj'*, a decrease of 
hj'drogen ion concentration decreases excit- 
abilitj'. If a change in the composition 
and chemical reaction of environmental 
tissue juices occurs, it maj^ be regarded as 
the possible cause of anj' pain which may 
be present. The tissue juices, if of a lowered 
pH, maj^ be restored to a normal reaction 
bj' deep injection of a 0.5 per cent sodium 
bicarbonate solution into the affected 
tissues. Such an injection is of value and 
maj'^ be tried especiall}’^ if the intractable 
pains occur in muscle tissues. It is also 
significant that decrease in osmotic pres- 
sure diminishes excitability, and increase 
in osmotic pressure increases it. Histamine 
dehydrochloride — i ampule of i cc. con- 
taining 0.5 Gm. of histamine dehj'dro- 
chloride in isotonic solution with a 
hydrogen ion concentration of about 7.0 
maj"^ be used as a corrective for pain m 
acute and chronic myalgies and in arth- 
ralgias due to acute and chronic peri- 
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arthritis, etcri® Radiations derived from 
radium decrease excitability of sensory 
nerve terminals and then destroy it. In 

this manner pain is relieved.^-' 

According to Wiggers, control of pain 
may be induced by reduction of the con- 
ductivity of sensory neurons by (a) pres- 
sure (mechanical compression of a sensory 
nerve which blocks motor axons before it 
blocks the sensory fibers in the order of 
fibers which transmit pressure sensation, 
then colic pain, then heat and then pain). 
The pressure should be considerable for 
slight increase in the excitability of axons 
may be produced by mild prolonged 
pressure, (b) Cooling which reduces the 
excitability^ warmth, increases excitability, 
(c) Chemicals and narcotics (novocaine) 
applied over a segment of a nerve will 
hinder or absolutely stop the passage 
of sensory impulses, depending on the 
strength of the solution. If the impulse 
passes the narcotized segment, it again 
assumes its normal intensity. 

Neuralgias are due to some change in 
the sensory nerves, which render them so 
sensitive either in the conduction of pain 
impulses or in sensory terminal reception 
that they react with a sensation of pain to 
minor stimuli. Adhesions are frequently 
present between the nerve bundles and 
the nerve sheath; these have been found 
especially in neuralgias of the larger 
nerves, as the sciatic, and have been 
regarded as the cause of the pain which 
was present.'® It is not difficult to visualize 
the disturbing effect which such adhesions 
would have during locomotion, when 
changed relationship, due to contraction 
of muscles and the consequent pull and 
drag upon the nerves, will cause irritation 
and pressure. 

Because of the ulterior and devastating 
influence that pain has on moral and phys- 
ical behavior, it is necessary that neu- 
ralgias be overcome as quickly as our 
means and knowledge will permit. If the 
pain is not amenable to the usual drugs 
such as aspirin and the coal tar derivatives, 
aminopyrine 0.75 Gm. every third hour or 


acetylsallcylic acid, 0'.75 Gm. every third 
hour may be given; the two may be com- 
bined. Dry heat, diathermia, hyperthermia. 



Fig. 8. The points of injection around the knee 
joint. These points varj’ depending on the 
localized tenderness. The solution is injected 
into the most tender areas. (From Atlas of 25 
Points for Local Injections: Thiodocaine. 

2nd Edition, p. 13. Paris, France, Midy.) 

application of the short wave, local inunc- 
tions of nupercaine, salicylates, phenol, 
menthol, etc., and finally direct injections 
of analgesics around and even into the 
nerve should be tried. Injection of anal- 
gesic or anesthetizing agents is most 
effective at the point where the nerve 
passes through deep fascial layers to 
become superficial. 

One of the most severe and disturbing 
neuralgias is that of the fifth nerve 
(trigeminal neuralgia). The pathologic con- 
dition producing this condition is more of 
the type of a radiculitis or ganglionitis 
than it is of a neuritis and produces the 
most agonizing pain. Usually it requires 
destruction of the ganglion of the fifth 
nerve or section of the posterior sensory 
roots of the ganglion to relieve the pain. 
In some ^ cases, however, peripheral de- 
sensitization may be of particular value 
especially when the neuralgic attack is 
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precipitated by peripheral irritation. A 
much used desensitizer of the sensory fibers 
is trichorethylene, a few whiffs of wliich 



Fig. 9. Points of insertion of tlic needle, showing 
the ehnnge of direction after the point of the 
needle has passed tlic bony resistance of the 
first rib, or tlie transverse process of tiie 
vertebra. It is tlicn inclined to an angle of 
20 degrees to the perpendicular and is inserted 
to a furtlicr distance of 3 cm., or until tlie 
resistance to the further insertion of the needle 
ceases. (From Wliitc, James C. Autonomic 
Nervous System. P. 367. New York, 1935. 
MacMillan Company.) 

does in many, but not all cases, reduce or 
abolish the trigeminal pain. If only one 
of the branches of the fifth nerve is in- 
volved, direct injection of novocaine into 
and around the affected nerve will afford 
relief for a varying period. In some few 
instances, complete and long continued 
relief has followed such injection. In a 
similar manner injection of alcohol (95 or 
100 per cent) will bring relief for a longer 
period; in some cases the relief may be 
permanent. When alcohol is injected into 
the Gasserian Ganglion, the method of 
Hartel or of ' Schloesser is to be recom- 
mended. To render the application as 
easy as possible I have condensed the 
technic into the following rules; 

I . The proper instruments must be at hand. 
They consist of: 

(a) Two cc. capacity, record syringe. 

(b) A 10 cm. long and 0.8 mm. wide steel 
cannula, heavily nickeled, with a beveled point 
and a movable clasp. 


The needle used b\' Patrick of Chicago is 
12 cm. long and 1.75 mm. thick, a much 
thicker needle than is Idartel’s. Tlie advantage 
of this latter needle, according to Patrick, is 
that it is not so liable to break, and the direc- 
tion of its point can be more easily changed by 
changing the direction of its base. 

(c) A fine cannula for producing wheals in 
the preliminary skin anesthesia. 

(d) A centimeter metal ruler. 

2. Solulioix: 

(a) For anesthesia, ampules of novocain arc 
used. Braun recommended the addition of 
epinephrin. 

Cocaine (75 per cent) was used Iw Offerhaus, 
but this was found to be too dangerous, so that 
now novocain which is much better and less 
dangerous is in general use. 

(b) For neuralgia, 80 per cent alcohol for 
injection of the Gasserian ganglion is used. The 
solution used bj' Patrick in his first injections 
for trigeminal anesthesia consists of cocaine 
hydrochlorate, gr. i, chloroform TH X, alcohol 

5 iii, distilled water § ss. Of this 2 cc. is 
injected. Flowever, it has been found that all 
the ingredients except the alcohol arc abso- 
lutely superfluous. 

(c) Position oj the Patient. The patient lies 
on a table, with the upper part of the body 
slightly' elevated and a support under the head. 

(d) The skin of the cheek over the area of 
injection is disinfected cither with alcohol or 
with tincture of iodine (5 per cent). 

(c) The skin at this point is rendered anes- 
thetic bj' producing a small wheal by' the 
injection of a few drops of 2 per cent solution of 
novocain. 

(f) The long cannula is then taken and the 
movable clasp is placed at a distance of 5 to 

6 cm. from the point. In cases of swelling of the 
cheek, etc., the distance is somewhat greater. 

(g) It is hnporlant that the needle he mserted 
in the proper direction. This direction is such 
that if the needle is observed from in front, it 
must point directly' to the pupil of the ey'e on 
the same side; while if it is observed from the 
side, it points directly to the articular tubercle 
of the zygoma. If on observation from in front 
the needle points too far inward, it will pene- 
trate the eustachian tube and the solution 
will run into the pharynx. 

If one does not observe these rules it is pos- 
sible that the cannula may' be carried too far 
forward and be inserted into the jugular 
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foramen. In one case, on the cadaver, Hartel 
found that the cannula had penetrated this 
canal and its point was seen in the dura at the 


novocain) is slowly injected, drop by drop. If 
resistance to the injections should be too great, 
one does not attempt by increasing the pressure 



Fig. 10. Shows the method of insertion of the needle and 
its deflection, so that on further insertion the tip will 
come into contact with the sympathetic ganglion of the 
lumbar or thoracic ganglia. The sections of the rubber 
tubes as distance guides are indicated. (From White, 
James C. Autonomic Nervous System. P. 373, New 
York, 1935. MacMillan Company.) 


place of entrance of the vagus and the gloss- 
pharyngeal nerves. The carotid foramen is very 
close to the foramen ovale, being on an average 
only 12.7 mm. distant, so that there is some 
danger in penetrating the carotid foramen. On 
the contrary, the jugular foramen is some dis- 
tance away, being separated by an average 
distance of about 20 mm. 

(h) The entrance into the foramen is indi- 
cated by the giving away of resistance and the 
presence of radiating pains in the area of 
distribution of the third branch. Patrick says 
that sometimes when the needle strikes the 
nerve, pain does not result, or at most, only a 
sensation of pins and needles is felt. When the 
needle has entered the foramen ovale the clasp 
is drawn back 1.5 cm. and the cannula is 
then pushed further into the foramen ovale 
until the pain is felt in the region supplied 
by the second branch, that is in the upper 
teeth, upper lips, gums, etc. In the last stage 
of the procedure no strong resistance should 
be felt, and if it is, the needle is in the wrong 
direction and must be removed and then re- 
inserted in a different direction. 

(0 After being certain that the needle is in 
the Gasserian ganglion the syringe is attached 
and ho to I cc. of the solution per cent 


to force in the solution, but rather draws out 
the needle to a slight degree and finds tliat 
then the solution runs in with but little resist- 
ance. If an alcohol injection is desired, we pro- 
ceed under the same technic as the above, with 
the only e.xceptlon that instead of to cc. 
of 2 per cent novocain-suprarenal solution only 
a few drops are injected in order that the later 
procedures may be painless. Immediately fol- 
lowing the onset of anesthesia the alcohol 
(14 cc. of 80 per cent) is injected directly into 
the ganglion. If only a temporary anesthesia, 
such as is necessary for operations, is needed, 
the alcohol injection is not made. The latter is 
employed only when a permanent anesthesia 
is desired, for instance such as is indicated in 
the treatment of trifacial neuralgia when a 
permanent anesthesia is desired. The patient 
must keep the reclining posture for one hour. 

If the Injection treatment is unsuccess- 
ful, intracranial section of the sensory root 
of the ganglion is the only method of 
control which is available. 

Intercostal Neuralgia. The best meas- 
ure to control the pain of intercostal 
neuralgia is the injection of a few cc. of 
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2 per cent novocaine solution or if a per- 
manent anesthesia is desired, an injection 
of alcohol (95 per cent) is made into the 



Fig. 11. Shows how sprc.icl of ancstheti/inp 
solution surrounds tlic sympathetic gan- 
glia. (From White, James C. Autonomic 
Nervous System. P. 369. New York, 1935, 
MacMillan Company.) 

proper intercostal space, just anterior to 
the angle of the associated rib which should 
be defined with the point of the needle. 
By careful exploration the lower margin 
of the rib is found and, beneath it where 
the intercostal nerve is located, the alcohol 
should be injected. The technic generally 
used is that advocated by Labat:'® 

“The intercostal nerve is separated from the 
pleural cavity and lungs only by the thin 
internal intercostal fascia and is deeply situated 
beneath the longitudinal muscles of the back 
and the external intercostal muscle. The solu- 
tion must be deposited between the external 
intercostal muscle and the internal intercostal 
fascia. The patient is placed on the side opposite 
to the one which is to be injected, the back 
arched, the face and knees are brought to- 
gether so as to widen the intercostal spaces. 
A cushion is placed under the loin to straighten 
t le vertebral column and obtain complete 


muscular relaxation. Anesthetic wheals are 
raised at the points of greatest tenderness, 4 cm. 
distant from the midline. A needle [22 gauge, 
8 cm. long] is inserted through the wheal and 
advanced in a direction perpendicular to the 
surface of the skin toward the posterior surface 
of the rib just above the intercostal space to be 
injected. After making contact with the rib 
the needle is slightlj’ drawn back to change its 
direction; its hub is then inclined 45 degrees 
outward and upward and the needle reintro- 
duced downward and inward toward the lower 
border of the rib, which is reached at difl'crent 
depths varying in different individuals and 
according to the height of the puncture in the 
same patient. The needle is finally advanced in 
the same direction 2 cm. further than the 
lower border of the rib. The direction of the 
needle is thus downward, inward and front- 
ward across the intercostal space, and its point 
buried between the intercostal muscles halfway 
between the two ribs and about i cm. in front 
of the transverse processes. The syringe is then 
connected with the needle and the injection 
made of 5 or 6 cc. of the 1 per cent novocaine 
solution. Half of the anesthetic fluid is injected 
without moving the needle, the rest is dis- 
tributed in a fan shaped manner while the 
needle is being withdrawn. Care should be 
exercised when moving the needle to and fro 
(a) not to change its direction, (b) not to dis- 
place it more than 2 cm. and (c) not to approach 
the spine closer than wdien the injection w'as 
first started.” (Figs. 1 and 2.) 

When the nerve is contacted the patient 
usually complains of severe pain radiat- 
ing around the same side of the chest. 
A few cc. of 2 per cent novocaine solution 
or 2 cc. of alcohol are now injected. If 
herpes is present it maj'^ be necessary to 
do a paravertebral injection. Radiation 
from the .v-ray in proper dosage or irradia- 
tion by radium applied ox^er the area of 
the pain may gix^e relief and should be tried 
in all cases of persistent pain. 

Sciatic neuralgia usually requires a 
paravertebral injection so that the upper 
cords of the lumbar plexus may be in- 
jected. Sciatica is very disabling. (Fig. 3-) 

Pain due to neuralgia or neuritis of any 
nerve, may be corrected by direct peri- 
or in some cases intraneural injection of 
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novocaine or eucaine. If a more prolonged 
effect is sought the anesthetizing solution 
novocaine or eucaine or other agents should 
be dissolved in oil. Local applications of 
heat may be of value. Neuralgias or neuritis 
may prove intractable to any type of treat- 
ment except direct nerve desensitization 
or nerve section. (Fig. 4.) In all cases, how- 
ever, attempts should be made to reduce 
the inflammation which may be present in 
the sheath of the nerve by removing the 
cause which in some cases ma}' be the end 
result of circulating toxins. 

Paravertebral Injection. Should ordinarj^ 
measures for the relief of peripheral pain or 
for pains which radiate over the chest and 
abdomen fall, it is then necessary to at- 
tempt the control of these pains by a 
paravertebral injection of the affected 
nerves. Injections of the selected solution, 
as a rule, should be frequently repeated 
in order to obtain a more desirable result. 
If the pain continues to return after 
repeated injections a more lasting anes- 
thetic and nerve destructive agent, such 
as alcohol, should be used. 

Before attempting paravertebral anes- 
thesia the operator should obtain a thor- 
ough knowledge of the anatomy of the 
region. The needle is inserted at a point 3 
to 3,1^ cm. lateral to the midline of the 
spine on a line with the tip of the spinous 
process of the next highest vertebra. The 
Insertion is continued until the point of the 
needle comes into contact with the trans- 
verse process of the adjacent vertebra; this 
is at a depth of about 3.5 cm. The tip of the 
needle is then slightl}^ elevated and the 
insertion is continued to a further depth of 
I to 1.5 cm. with the point directed slightly 
outward. The entire needle is at an angle of 
20 to 30 degrees to the surface. When pain 
or a sensation of tingling is felt in the areas 
m which pain had originally been present 
5 cc. to 10 cc. of 2 per cent novocaine is 
injected. It is necessary to keep the point 
of the needle far enough remoA^ed from the 
intervertebral canal so that the solution 
cannot be forced along the nerve into the 
epidural space and it is also necessary to 


avoid penetration by the needle and injec- 
tion of the solution into any projection of 
the dural sac covering the lumbar or 
thoracic posterior spinal nerve roots. This 
method of injection is applicable to the 
thoracic region and the lumbar region. 

(Fig. 5.) 

Brachial Plexus Block. Pain due to 
irritative changes or reactions in the bra- 
chial plexus will produce pain extending 
around the lower part of the neck, the back 
of the head and the upper part of the 
chest, the shoulder and into the arm, hand 
and fingers. Pressure by a cervical rib has 
been known to cause very severe neuralgic- 
like pains in the distribution area of the 
nerves arising from the brachial plexus. 
When pain is present in the distribution 
area of the nerves derived from the brachial 
plexus the plexus may be blocked with 
aqueous solution of novocaine (Tarsy 
and Steinbrocker-^. It is highly effective 
in all intractable nonoperable disturbances 
of the shoulder region, also in fibrositis, 
myositis neuritis, bursitis and arthritis of 
the shoulder joint, the elbow and the wrist. 

When the injection is given the patient 
lies on his back with his head turned away 
from the side to be injected and his hand is 
placed against the lateral surface of the 
thigh. The shoulder is depressed to bring 
the clavicle down, away from the chin as 
far as possible. An intradermal wheal is 
made at the midpoint of and slightly above 
the clavicle, and the novocaine solution is 
injected into the subcutaneous tissues in 
the line of the clavicle and about 3 cm. 
above it. The subclavian artery is now 
palpated and where it passes under the 
clavicle, at a point corresponding to the 
middle of the clavicle, a needle is intro- 
duced in a direction, which if prolonged, 
would meet the spinous process of the 
second thoracic vertebra. The needle is 
cautiously advanced until the tip comes 
into contact with some of the nerves 
forming the plexus. 

Parasthesia (a sensation of tingling) or 
pain IS felt in the area of distribution of the 
nerve with which the tip of the needle has 
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come into contact. The median is usuallj' 
the first nerve with which the needle comes 
into contact and the radial usually is the 
next. In every instance as soon as tingling 
or a pain is felt, lo cc. of a 2 per cent solu- 
tion of novocaine is slowly injected. As the 
injection proceeds, the patient notices that 
the fingers and arm at first feel warm and 
then gradually become numb, and finally 
in ten or fifteen minutes complete anes- 
thesia is present over the entire arm. 

Spinal Root Pain. In some instances 
the pain may be due to a root lesion, i.e., in- 
llammation, pressure by adjacent bone or 
exostoses, cord or meningeal tumor. Ac- 
cording to Leriche-- “a pain of root type 
has a characteristic topography. In some 
examples it may have no tangible cause, 
such as tabes, tumor, or Pott’s disease. 
The neurologist has termed it radiculitis. 
A pain of much the same general char- 
acteristics but with a more indefinite 
distribution boundary may be due to 
changes in the thoracic or lumbar sym- 
pathetic ganglia or plexi. In such cases 
it may be necessary to infiltrate the dorsal 
or lumbar sympathetics. Usually'- the first 
Injection makes the pain worse; after the 
second injection it disappears.” 

If the root pain is due to the irritation 
of the sensory conducting tracts in the 
spinal cord or if it is due to spinal men- 
ingeal lesion it can be permanent!}' relieved 
only by proximal section of the spino- 
thalamic tract in the spinal cord. If it is 
due to a tumor, a nucleus pulposus or a 
thickened subflavum ligament external 
to the cord the pain may be relieved by 
removing or correcting the lesion causing 
the pain. Tabes dorsalis also causes very 
severe and very annoying pain. It has the 
typical root distribution. Morphine, as a 
rule, only ineffectively controls it. To 
eliminate this pain it is necessary to stop 
conduction in the posterior roots. This 
may be done by section of the roots or by 
blocking of the conducting fibers, by intra- 
spinal injection of alcohol according to 
the method of Dogliotti. This method re- 
quires hospitalization. 


TREATMENT OF MUSCLE PAIN 

Tendency of Pain lo Become Less Severe. 
In our treatment of muscle pain, the so- 
called muscular rheumalisin, it is well to 
remember that inflammatory pathologic 
reactions in the muscles frequently tend 
either to disappear entirely or to produce 
fibrous deposits or plastic exudate that 
becomes congealed and leads to the forma- 
tion of connective tissue and adhesions. 
These adhesions, even though they are 
soft and of minimal strength, hinder 
motion between the fascial layers, move- 
ment between the fascial layers and the 
muscle bundles, and that of the muscle 
bundles to each other and to other ana- 
tomic structures, so that the sliding of 
one or all of these structures over each 
other is restricted and becomes painful. 
This condition is called myofascitis. Ap- 
parently the pain due to a myofascitis 
frequently is the result of chilling of the 
surface area of the body over the muscles 
which later become affected. Proper night 
covering should be provided and exposure 
of the sensitized area to drafts, cold air and 
chilling should be avoided. Toxic absorp- 
tion from tonsils, teeth, gallbladder or in- 
testine is a causative factor of importance 
and should be investigated and corrected. 
Toxic absorption leading to a chrome 
state of pain is also manifested in the 
neuralgic pains (neuritis — intercostal, sciat- 
ic). Chronic headache is another mani- 
festation of the same type of pain. 

In all cases in which intractable pain 
is due to inflammatory lesions absolute 
rest of the affected part must be instituted 
as long as the primary cause of the pain 
remains active. Persistence of the inflam- 
matory process is indicated by increase 
in the severity of the pain on functional 
activity of the muscles. Chronic and 
noninflammatory states are improved on 
functional movement. 

In resume we may quote from W. J- 
Kerr;^^ 

“Temporary symptomatic relief from pain 
may be obtained from drugs, salicylates, 
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pifeiiacetinc (lo gr.), and lire barbiturates, 
aspirin in 5 to 15 gr. doses is also advisable. 
Cincoplien 10 gr. twice daily may be of value, 
or local heat may be applied. This may be in 
the form of moist heat, radiant heat, electric 
pad, hot water bottles, the application of irrita- 
tive plasters; or the use of a hot electric iron 
or flat iron moved back and forth along the 
spine over several thicknesses of a bath towel. 
Diathermia or the short wave current may also 
be used. Gentle massage and manipulation may 
be helpful. If the condition is chronic, the exer- 
cise and massage and forcible kneading under- 
taken should be vigorous. In some cases of 
cervical arthritis stretching of the neck may 
be resorted to with great relief. Violent manipu- 
lations can cause fractures of the vertebrae or 
their processes and should not be done.” 

If tenderness is not present on palpation 
of an area of the back or other part in 
which pain is complained of, the pain is 
likely to have been referred from some 
other region. This diagnosis is verified if 
there is in addition a skin hyperesthesia 
which is elicited by light pressure but can 
be abolished by deep pressure. 

BACKACHE 

The aching and distress of a painful 
back is one of the most disturbing ills. 
If severe, there is no position in which ease 
is obtained; day or night it may be master 
of the patient’s thought, interfere with all 
business and social activities and have 
an influence on the functions vitally neces- 
sary for physical and mental well being. 
Pain decreased by sleep and rest in bed, 
felt most severely on arising in the morning 
and then decreased on movement of the 
body is a good diagnostic indication that 
the lesion is a myofascitis. In this condition 
there is a sort of fixation of the muscle; 
the individual fibers do not glide by each 
other with normal ease. Everything seems 
to be stiff and, using an appropriate term, 
somewhat frozen, so that there is retarda- 
tion of the gliding mechanism of the mus- 
cles and other components of the area on 
each other. 

Before attempting any physical correc- 
tive measures, the patient should be 


stripped and carefully examined. The 
existence of a curvature of the spine, the 
presence of lordosis, kyphosis, scoliosis, 
etc., with the degree of vetebral fixation 
should be carefully noted. If the alignment 
of the vertebra is false, it should be cor- 
rected. It is surprising to find that a lift of 
one-fourth to three-fourths of an inch to the 
shoe of the foot, on the shortened side, will 
relieve many a pain due to a shortened 
limb. The posture assumed by the patient 
may be the cause of vertebral and muscular 
strain; if so, it should be corrected. Weak 
muscles are to be strengthened by appro- 
priate exercises. If this is unsuccessful, a 
protective support is to be used. 

If pain is also referred down the leg 
particularly in the sciatic area, especially 
if there is a history of Injury which affected 
the back, we should eliminate the possi- 
bility of an injured intervertebral disc or a 
nucleus pulposus. 

Indications for injections of analgesic 
producing substances into painful muscular 
or ligamentous areas are given, when, after 
thorough physical examination and study, 
visceral disease has been eliminated as 
the source of pain. Corrective injections 
may be used in traumatic, rheumatoid, 
or degenerative processes of joints, peri- 
articular tissues, nerves, bursae and mus- 
cles.^'* Before injections are made into the 
muscles of the back, referred pain from 
the viscera should be excluded. In some 
instances a pendulous abdomen will cause 
back pain by its excessive drag and distor- 
tion of the vertebral column. A proper 
fitting abdominal support and dietary 
correction of the overweight will frequently 
relieve the pain. 

If intramuscular injection is necessary, 
it is made directly into the painful area. 
Aqueous solutions of an anesthetic agent 
cause evanescent effects which pass away 
in a day or two. A much longer period of 
relief follows the injection of an oily 
anesthetic solution.* Injection of sarapin, a 


* Injections should be made with great caution in 
labetic patients and under no circumstances should 
be made m patients with diabetes not under control. 
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substance found in the pitcher plant, may 
be used. Thiodocaine, a preparation intro- 
duced by the iMidy Laboratories, Paris, 
also has been used. Quinocaine also has 
given good results. Before the pain returns 
to its previous severiU’ the area should be 
again injected and this should be repeated 
for as man}- injections as may be necessary. 
In some instances it may require an injec- 
tion every two or three days for several 
weeks; in other individuals one or two 
injections may give permanent relief. At 
the least return of the pain the injection 
should be repeated. 

Before giving regional and local injec- 
tions there should be a routine prcliminary 
sedation with phenobarbital (ij 2 gt. tablet 
administered orally twenty to thirty min- 
utes before treatment). 

Technic. The site of maximum ten- 
derness is determined by palpation or is 
best defined by the patient who presses in 
with his index finger, (scattered areas of 
marked tenderness may be present). These 
points which are the ones selected for in- 
jection arc marked with a skin pencil. 
These sites should be sterilized with al- 
cohol, tincture of iodine, tincture of 
methiolate or some other antiseptic.--’ 
Small intrasubcutaneous wheals are made 
in the marked areas by injecting a 2 per 
cent novocaine solution. A needle, 22 to 
24 gauge and 10 cm. long is now inserted 
deep into the muscular tissues (generally to 
a distance of 3 to 5 cm.) and 5 to 20 cc. of 
aqueous solution, or i to 5 cc. of oil solu- 
tion of the selected anesthetic agent is in- 
jected directly into the site of the pain 
and tenderness. If the needle encounters 
an extremely painful area, it is slightly 
withdrawn and the solution is slowly in- 
jected. If a fascial or muscular resistance 


They also should not be made in areas adjacent to 
infections, in severely debilitated individuals, in those 
who are critically ill or in those sensitive to the anes- 
thetizing drug. Injection treatment should not be used 
when acute inflammatory reactions are present, or if 
surgical measures are preferable. In patients who are 
bad risks this method of treatment should not be used, 
as It has been known to produce shock resulting in 
death. 


plane is encountered about 5 cc, of the 
aqueous solution is injected, or about 2 cc. 
of the .solution in oil. The needle is then 
inserted deeper until the tip comes into 
contact with bone. It is then slightly with- 
drawn and more solution is injected. If the 
needle is not slightly withdrawn, the 
solution may be injected into or under 
the periosteum and severe pain may follow 
the separation of the periosteum from the 
bone. The minimum of force should 
always be used. During the injection, 
repeated attempts are made by drawing 
back the piston to aspirate blood or fluid, 
in order to determine if the point of the 
needle has penetrated a blood vessel or 
perhaps has entered the spinal subdural 
(arachnoid) space. If painful, sharply cir- 
cumscribed, subcutaneous or intramuscu- 
lar nodules are palpable, they are pene- 
trated with the needle and a few cc. of 
the solution are injected into the center 
of each nodule; the treatment is completed 
with radiating injections of 3 to 5 cc. of 
the aqueous or oil solution about and 
beyond the nodule. If a nodule remains 
persistently and exquisitely tender, 0.5 cc. 
of 95 per cent alcohol is injected into the 
nodule and 5 cc. aqueous solution of novo- 
caine about the site of pain. 

The pain of extensive fibrotic involve- 
ment of fascia or muscles, particularly m 
the gluteal and low back regions, can be 
relieved by injections of 10 cc. of 2 per 
cent procaine followed by 25 to 100 cc. of 
normal saline. After injection is com- 
pleted the needle is quickly withdrawn and 
slight pressure is made over the site of the 
injection. Tenderness and crepitation fre- 
quently disappear after one or two such 
treatments.-® 

If the anesthetizing fluid is injected too 
superficially, bulging of the injected area 
will follow and may needlessly alarm the 
patient. Previous warning that such a 
swelling may occur and be painful should 
be given to the patient. It is also common 
for pain to persist several hours after the 
injection. These pains, according to Stein- 
brocker^® are usually due to excessive 
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trauma in the passage and manipulation 
of the needle, or may be due to backflow of 
the medication, infiltrating and irritating 
the superficial tissues. The after-pains 
are relieved by heat applied locally with an 
electric pad, hot water bottle or warm 
baths followed by gentle massage. 

To facilitate the separation of muscle 
bundles and fascial planes, forcible mas- 
sage, percussion of the affected area and 
vibratory massage should be given immedi- 
ately after the injection. Direct application 
of heat by hot packs, hot baths, or by 
diathermia short wave, infra red ray or the 
incandescent lamp should also follow. 

In our treatment of myofascitis we 
should not be deceived in regard to the 
origin of the crepitation which is both 
heard and is felt on movement of the 
affected part, especially if the cracking 
sound and sensation is near a Joint. This 
crepitation is seldom caused by disturbance 
in the articulation, such as would be 
produced by the rubbing between two 
opposing eroded joint surfaces, but is the 
result of friction from the over-riding rough 
surfaces of muscle, ligaments and tendons. 
If the condition is acute, one or two injec- 
tions of an anesthetizing solution directly 
into the crepitating areas may suffice to 
relieve both pain and crepitation. If the 
condition is chronic, repeated and long 
continued treatment may finally lead to 
success. As Maliwa states, “we should not 
be discouraged by the necessity for pro- 
longed duration of the treatment which for 
a long time may be without effect.”"' 

After the injection the muscles should be 
put to use, and active exercise and calis- 
thenic movements should be undertaken. 
Abnormal postures and positions should be 
avoided. Occupational habits leading to 
muscle strain or to overexertion should be 
corrected. Improvement in the well-being 
of the patient will follow rest and sleep. For 
this reason, temporary use of narcotics 
may be necessary; on the relief of pain the 
patient’s outlook is brightened, his morale 
IS stimulated and the use of pain controlling 
drugs is eliminated. The patient is happy 


and cooperative for the intramuscular 
injection may give the first appreciable 
relief that has been obtained in an extended 
period of discomfort and disability. 

The beneficial effect of analgesic solu- 
tions injected into a painful area probably 
is due in part to direct separation of the 
components of the affected tissues from 
each other by the volume of the injected 
solution; and indirectly by increased nutri- 
tion of these tissues and the improved 
local elimination of toxic and deleterious 
substances due to the hyperemia, which re- 
sults from the vasodilation arising from 
the blocking of the sympathetic nerve 
supply to the blood vessels by the anes- 
thetizing agent. It is also probable that a 
form of regional shock therapy occurs. 
This adds a further congestive factor to the 
hyperemia. Large quantities of fluid in- 
jected into the muscle and fascial tissues 
also facilitate the desired effect. The pres- 
ence of free fluid facilitates the movement 
of the muscle tissue bundles and fascial 
layers on each other, especially so if the 
adjacent approximating surfaces have be- 
come roughened or dessicated. Drying out 
and roughening of the tissues may be pre- 
supposed from the crepitation which is 
present on movement. On the injection of 
novocaine, eucaine or other substances 
dissolved in water or in oil, the crepitation 
ceases but again may be felt and heard 
when the fluid is absorbed. 

It is also to be inferred that solutions 
(anesthetic in character) injected into the 
muscle and the fascia will separate adhering 
muscle bundles and fascial layers, and 
render insensitive the fine terminals of the 
sensory nerves which are irritated by the 
abnormal pathologic factors which are 
present. For the maximum effect, complete 
infiltration of the involved tissues should 
be sought. 

ARTHRALGIAS 

In our review of intractable persistent 
peripheral pain we must consider the 
arthralgias (joint pains). At times articular 
pain may be so severe and persistent that 
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life becomes almost unendurable. Examina- 
tion of the affected joint may not reveal 
any lesion of suflicicnt magnitude to be 
rated as the cause of such disturbing pain. 
In some instances rheumatoid or degenera- 
tive lesions may be present in or around the 
joint, or the joint ligaments, peri-articular 
fascia or bursa may be involved; but these 
usually are found to be old lesions and can 
hardly be associated with pain of recent 
origin of which the patient complains. In 
many instances the joint pain follows 
trauma such as a slight twist, or strain 
upon the joint. 

In some cases crepitation or grating 
may have been present in the joint for a 
long time, but was not associated with 
pain, until some unusual movement or 
exposure to cold and dampness apparently 
was followed by further joint disturbance 
and pain. 

In some instances no manifest lesion can 
be demonstrated and the certainty of the 
presence of such an anatomic lesion may be 
questioned. The actuality of the pain, 
however, cannot be doubted if the usual 
expressions and reactions indicating pain 
are to be considered reliable. After peri- 
articular injections, the pain ceases and 
may not return, although the lesion origi- 
nating the pain must still be present; for 
it is fantastic to suppose that peri-articular 
injections can immediately correct the 
pathology originating the pain. 

Peri-articular Injection of Articulations, 
Especially the Sacroiliac, Shoulder, Hip and 
Knee. These articulations are often the 
site of severe pain. The discomfort arises 
from irritation of the nerve fibers supplying 
strained, ruptured or infiltrated peri-articu- 
lar tissues, tendons and ligaments. These 
tissues are particularly involved at their 
insertions and attachments. All tender 
areas should be injected and the solution 
should be spread out in a fan-shaped man- 
ner around the joint. If the solution enters 
the joint it may cause some pain and 
temporary swelling of the joint. This dis- 
appears in a few days. Direct injections of 


the joint may be made if the pain is due to 
irritation in the joint. 

Sacroiliac Injection. At times the pain 
in the back is low down in the lumbar area 
and involves the sacroiliac area. In such 
cases the patient when requested to indi- 
cate the painful and tender areas, will 
frequently place his hand over the upper 
sacral region and the lateral iliac crest. 
Pressure over the sacroiliac joint usually 
is painful. 

NOXOPEUATIVE PKOCEDUUES FOR THE 

RELIEF OF LU.MBOSCIATICA 

W. M. Steel-’* states, “The pain of 
chronic lumbosciatica is transmitted down 
the leg through the lumbosacral and coccy- 
geal plexuses, particularly along the great 
sciatic and gluteal nerve distributions. The 
pain is intermittent; it is aggravated by 
sudden body twists, lifting, e.xposure to 
wet and cold or toxic focus. The majority 
of cases are in this class and are apt to be 
relieved by minor surgical procedures.” 

Plan oj Treatment 

1. Eliminate possible etiologic factors 

(a) Toxic foci or sources of referred 

pain 

(b) Correct faulty posture 

(c) Correct flat feet 

2. Measures to absorb local fibrosis 

and free adhesions 

(a) Heat and massage 

(b) Passive motions 

(c) Nerve stretching 

(1) Postural and open methods 

(2) Endoneural sciatic injec- 
tion 

(3) Epidural intrasacral injec- 
tion 

According to Steel, if the above measures 
are unsuccessful or too tedious, pam 
relieving injections of appropriate solutions 
may be used. Injection should be made 
into the painful areas and should be 
extended down to the underlying bone. 
At least 20 cc. of the anesthetizing solu- 
tion should be injected over each sacroiliac 
articulation. Afterward, forcible rotation 
and extension of the pelvis is to be carried 
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out. If the pain radiates down the outer 
side of the leg and there is an associated 
involvement of the iliotibial band and the 
piriformis and adductor muscles, the 
solution should be injected into the tender 
spots over the involved areas and should be 
diffused in a fan-shaped direction through 
the involved muscular areas. Twenty cc. 
or more of a 2 per cent solution, 5 cc. of 
procaine or novocaine in oil or 10 cc. of 
thiodocaine solution can be used. The 
injection should be followed by active 
and forcible massage, even pummeling of 
the muscle may be effective. Forcible 
but not abrupt and jerky h3'perextension 
of the back, flexion, adduction and abduc- 
tion of the thigh should conclude the 
treatment. After-treatment should be rest 
with the application of heat, diathermia 
or the short wave. (Fig. 6.) 

The same procedures should be repeated 
every few daj's until the pain ceases 
permanently. In the intervals between 
injections, heat applications, exercise, and 
massage should be continued. 

SHOULDER PAIN 

It is not unusual for the practitioner of 
medicine to be confronted by a patient who 
complains of severe pain in the shoulder, 
radiating down the arm, with areas of pain 
running transversely^ across the lower third 
of the upper arm, in the elbow region and 
on the dorsum of the hand. These areas, 
especially^ those in the upper arm, are 
painful to pressure. Pressure on an area 
below and external to the acromion process 
is also painful and may cause pain to 
radiate down the upper arm. A peculiarity’^ 
of these pains is that it is very difficult for 
the patient to locate them exactly in any 
one particular and definitely’ delimited 
area. The patient also is unable to raise 
his hand above his head, he cannot comb 
his hair with the affected hand nor, if he 
IS a man, can be put his hand into the 
hip pocket on the affected side. 

If the above pain references are due to 
involvement of nerves, it seems remarkable 
that all pain in the shoulder and arm may’ 


be relieved by’’ injection with novocaine or 
other desensitizing solutions into the area 
where localized tenderness is most marked 
which in many’ instances is inferior and 
lateral to the acromion process. 

The explanation of the bizarre and 
unconventional relationship of the pain 
areas to each other is that there must be 
some indirect reference of causative stimuli, 
probably through the medium of sym- 
pathetic nerve distribution. It is also re- 
markable that forcible manipulation, by 
which the myofascial adhesions are broken, 
will in many instances give immediate 
relief of pain to such a degree that the 
patient can raise his hand above his head 
without pain. Previously’ he could not raise 
the affected arm higher than at a right 
angle with the body. 

It is true that the pain may’ return but 
additional injections can be given and 
repeated manipulation may’ be used. After 
correction, massage of the shoulder and 
arm must be given and heat, moist or dry, 
must be consistently applied. The arm 
should be used. It must be protected from 
chill and drafts. 

If the pain in the lower part of the arm 
or in the forearm is not relieved by the 
higher arm injections, other injections 
should be made into the painful areas in 
the lower arm and in the forearm. If a 
contracting muscle band or painful nodule 
is located, the anesthetizing solution is 
injected directly into the nodule or into 
the contracted muscle bundle and at its 
fascial insertions into the bone. 

A significant indication of noninvolve- 
ment of the joint is that after the muscle 
injections free movement of the bones 
forming the joint is possible without the 
production of pain. 

HIP PAIN 

When a man or woman comes limping 
into the doctor’s office, he or she will fre- 
quently’ claim that the limping is due to 
pain which they have in the hip. They 
may give no definite causative history 
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except that at one time they had a mis-step 
and the pain followed. It may have been 
present for months. Drugs and various 
applications to the skin have relieved it 
but it always returns and is then as bad if 
not worse than it was previously. Examina- 
tion shows perhaps some atrophy of the leg 
muscles on the affected side but not more 
than would result from lack of use. At- 
tempts to elevate the leg to a straight 
position perpendicular to the table, when 
the patient is lying flat on his back, causes 
great pain referred down the leg. Yet, there 
is no very severe pain when pressure is 
made over the course of the sciatic nerve. 
In these patients tenderness is marked in 
an area posterior to the head of the femur 
at the point of insertion of the fascia of 
the tensor vagina femoris. In this area, 
20 cc. of anesthetizing solution is injected. 

It is frequently a necessity that the 
narcotizing solution be injected into the 
area of the sciatic nerve deep in the but- 
tocks. (Fig. 7.) 

Injection should also be given into any 
of the nine points where it will be most 
effective. In every instance, injection 
should be made into the painful areas of 
the muscles where they are attached to the 
bone. Injection into the upper cord of the 
lumbosacral plexus should be made through 
the triangular space between the crest of 
the ilium and the lower lumbar vertebra. 
Injection should also be made in the tender 
areas over the sacroiliac articulation. In 
each of these areas, 5 to lo cc. or more 
of the anesthetizing solution should be 
injected. If the areas are very numerous, 
they should be injected in two or more 
sittings. 

Knee. The seven point injection scheme 
of Forestier^^ for the knee will require two 
or three sessions. If aqueous novocaine 
solution should enter the joint a slight 
reaction will usually follow. If the oily 
solution was used, a mild, acute, chemical 
arthritis with swelling of the joint and pain 
may ensue. The effusion into the joint 
appears in six to twelve hours and lasts for 
a few days. (Fig. 8.) 


Foot. Flat feet cause pain which is 
referred to the inner side of the knee, to 
the calf muscles, and along the insertion 
of the articular ligaments. Injections should 
be made into the painful areas of the foot 
in flat foot, broken transverse arch, in the 
areas of pain in hallux valgus (bunions), in 
exostoses (spurs) and in Morton’s meta- 
tarsalgia. Of course in these conditions it is 
necessary to correct the gross anatomic 
defects and abnormalities. The injection of 
analgesic solutions is of great value when 
quick relief is urgent. That proper ortho- 
pedic measures be used in association with 
corrective measures for relief of pain is 
indicated in the case of a patient who after 
removal of spurs on the os calcis had pain 
in the operated area on standing. This was 
relieved by building up and fitting a proper 
support for the arch of the foot. 

SYMPATHETIC NEKVOUS SYSTEM 

Pain Due to Involvement of the Syinpa- 
thetic Nervous System. In patients in whom 
efforts to relieve the pain b}' treatment 
directed at the somatic nervous system 
are unavailing, attention should be directed 
to the sympathetic nervous system. The 
proportionate involvement or activity of 
the somatic and of the sjmipathetic nervous 
system should, if possible, be determined. 
It is only recently that the medical profes- 
sion has been cognizant of the great part 
played by the sympathetic nervous system 
in the induction and the continued mani- 
festation of pain. It is seldom recognized 
that many of the severe pains following an 
injury of, or involvement of the somatic 
nerves of the periphery are of sympathetic 
origin. These pains are extremely difficult 
to control, and are not amenable to treat- 
ment except by desensitization of the 
appropriate sympathetic ganglia (by local- 
ized injection of narcotizing drugs) or by 
sectioning or resection of the sympathetic 
cords. Late in the disease no type of cura- 
tive procedure may prove effective; for 
this reason, corrective measures should be 
instituted early in the condition. 
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Characteristic of these pains is the in- 
definiteness of their localization, the 
variability of their intensity and the in- 
constancy of their manifestation; at times 
they are persistent and again they come 
and go. At all times the patient is miserable 
and depressed. This is consonant with the 
fact that the pain, which has its origin in 
the sympathetic nervous system, seems to 
affect the general well-being of the individ- 
ual more than do pains of somatic origin. A 
reason for this may be that the sympa- 
thetic nervous system is closel}^ connected 
with the vital processes and functions of 
the body and is a co-regulator of the vis- 
ceral activities, so that disturbance in one 
of its divisions may involve the other divi- 
sions and have a far reaching effect. 

It is also true that pain of sympathetic 
origin is of particular importance because 
many of the viscera give rise to pain sensa- 
tion transmitted through the sympathetic 
nerve fibers; the most important of these 
are the pains referred from the kidney, 
liver, uterus and adnexa, heart and lungs. 
Since there is no pain sensation located 
directly in the viscera, abnormal impres- 
sions are reflected into peripheral somatic 
distribution areas where they are felt as 
pain. 

Relief of the pain reflected from the 
internal viscera may be obtained by injec- 
tion of the appropriate sympathetic gan- 
glion or ganglia with narcotizing substances 
or with alcohol. The pain of angina pectoris 
may be relieved by injection of desensitiz- 
ing substances or of alcohol in the upper 
four thoracic ganglia on the left side, pain 
derived from the kidney by injection of the 
lumbar ganglia; genital pain can also be 
controlled by injection of the lumbosacral 
sympathetic plexi. 

In studying the relation of pains of 
somatic and of sympathetic origin, R. 
Leriche-- noted a remarkable integration 
between the somatic and the sympathetic 
nervous system. He found that, “ If in the 
case of a pain with a well defined topog- 
raphj' a pain of unchanging character, 
and which has no definite irradiations, a 


pain, that is to say, of the cerebro-splnal 
type — the corresponding sympathetic gan- 
glion is infiltrated, the pain disappears. The 
anesthetizing of the one sj^stem abolishes 
the pain which affects the other.” 

If we consider the extent and volume of 
the sympathetic nervous system it is easy 
to understand how extensive and severe 
disturbances may follow any maladjust- 
ments of its functions or insults to its in- 
tegrity. It is reasonable to suppose that 
changes in its structural components, or 
environmental relationships may occur and 
give rise to severe disturbances, some of 
which are manifested by pain. As the ac- 
tivities and influences of this sj^stem are 
becoming more clearly defined we are 
increasingly amazed at the imputations 
which they present. 

Many of the adverse complaints due to 
involvement of the sympathetic nervous 
system may be corrected by desensitiza- 
tion, or destruction of the sympathetic 
transmission pathways by injection of nar- 
cotizing solutions into and around the 
ganglia and sympathetic plexi. This pro- 
cedure is not as complex 'nor as difficult as 
it seems, because the sympathetic plexi and 
cords lie anterior and lateral to the bodies 
of the vertebra and can be reached com- 
paratively easy by a properly introduced 
needle through whieh the narcotizing sub- 
stance is injeeted and infiltrates the 
adjacent tissues. 

Technic oj Injection: Cervical and Upper 
Thoracic Sympathetic Ganglia Injection. 
Have patient lie on the side opposite to 
that which is to be injected. The shoulders 
are at the edge of the table, the spine is 
flexed and the knees are drawn up; the head 
is supported on pillows so that the spine is 
straight. Hands are uncovered so that they 
can be observed and the effect of injection 
noted. If alcohol is to be injected, it is 
preferable to do the injection in the 
patient s bed. Complete immobility for one 
hour is stressed so that the alcohol does 
not become diffused by movement after 
the injection, with involvement of adjacent 
nerves and tissues. (Fig 9 ) 
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Technic. The prominence of the dorsal 
spine of the seventh eervical vertebra 
marks the level of the transverse process 
and the angle of the first rib, and this re- 
lationship holds true for each succeeding 
spinous process. The point of insertion 
of the needle is indicated b.y a mark 3 to 
4 cm. from the middle of the back on a 
line, level with the spinous process of the 
selected vertebra. This mark is made by 
tincture of iodine followed by acriflavinac; 
both are applied by fine cotton applica- 
tors.™ A fine gauge (22) needle, 8 to 10 cm. 
long is inserted at the point indicated, per- 
pendicular to the skin, to a depth of about 
3 to 5 cm., until it comes into contact with 
bony resistance (the transverse process of 
the vertebra or the rib). The depth marker, 
a small piece of Dakin’s tubing which is 
impaled on the needle, is now adjusted to a 
distance of 3 cm. from the skin. The needle 
is inclined slightly in a caudal direction and 
after the edge of the lower border of the rib 
is located, it is inserted to a further depth 
of about 3 cm. at an angle of 20 degrees 
to the midline. Usually at this depth the 
resistance of the lateral aspect of the body 
of the vertebra is felt. It is gradually edged 
along this resistance until a depth of 3 cm. 
is reached. The needle is now attached to 
the syringe. Two to 3 cc. of a 2 per cent 
novocaine-adrenalin solution or a similar 
amount of thiodocaine or alcohol is in- 
jected. The solution bathes the sympa- 
thetic trunk, the sympathetic plexus, and 
the spinal nerves which lie in the lateral 
vertebral groove. If characteristic signs of 
anesthesia do not follow in a few minutes, 
3 cc. of a I per cent solution is injected 
in the same areas. 

If the tip of the needle should enter an 
intervertebral prolongation of the dural 
sac (cerebrospinal fluid exudes from the 
needle), or should it penetrate the pleural 
cavity (cough occurs) or if it enters a blood 
vessel (blood would drop from the needle). 
Aspiration should be attempted in everj^ 
instance before the solution is injected. 

When the upper four thoracic ganglia 
are injected and the nerve blocking is 


e/l'ectivc, skin anesthesia develops in the 
inner side of the arm, the axilla and the 
area of the third and fourth ribs, the hand, 
the arm and the same side of the head and 
face become hot and drj'. A Horner’s 
syndrome is manifested. (Fig. 10.) 

If permanence of anesthesia is sought 
5 cc. of 95 per cent alcohol is injected after 
the primary 2 cc. of 2 per cent novocaine- 
adrenalin has been injected into each 
lateral vertebral sulcus. 

If severe pain occurs at any stage, the 
injection is stopped for a few minutes until 
the patient recovers his equanimity. The 
patient is kept quiet for at least an hour 
after the injection. 

The anesthesia of the skin to visceral 
referred pain is permanent but the skin 
anesthesia of painful areas due to involve- 
ment of the intercostal nerves is not 
permanent. 

Lwnhar Sympalhetic Ganglia Jnjeclion. 
The patient lies on the abdomen. The dor- 
sal spines are identified, the spine of the 
fourth lumbar vertebra is at the level of a 
line drawn between the crest of the two 
ilii. The transverse processes of each 
vertebra lie directly lateral to each spinous 
process. 

Technic. A needle (22 gauge) 8 to 10 
cm. long is inserted 3 cm. lateral to the 
upper margin of the spinous process of the 
appropriate vertebra. It is pushed per- 
pendicular to skin to a depth of 4 to 5 cm. 
when it usually encounters the transverse 
process. When it does so, the rubber 
marker is drawn back 3 cm. The point of 
the needle is now moved upward or down- 
ward until it passes the obstructing trans- 
verse process. The needle is deflected to an 
angle of about 20 degrees with the midline 
and inserted until the lateral bod)" of the 
vertebra is encountered. Gradually, the 
point of the needle is cautiously advanced 
along the vertebra until the progress is 
unopposed. Should parasthesia occur at 
any stage of this procedure, then it indi- 
cates that the lumbar nerves have been 
contacted and the direction of the needle 
is then slightly changed. The tip of the 
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needle is now in the space in which the 
sympathetic nerve trunks are found. If no 
fluid (blood or cerebrospinal fluid) drips 
from the needle, the syringe is attached and 
2 cc. of 2 per cent novocaine is injected. 
(Fig. II.) _ 

If the injection is successful, there is 
immediate warning and drying of the corre- 
sponding foot, anesthesia of the skin of the 
back, the side of the buttocks and the pe- 
ripheral distribution skin areas of the 
genitocrural, the anterior femoral and the 
lateral femoral cutaneous nerves. 

When the above occurs, more i per cent 
novocaine-adrenalin solution or 3 to 5 cc. 
of 95 per cent alcohol may be injected if a 
permanent paralysis is contemplated. 

Injections may also be made at the levels 
of the second, third and fourth lumbar 
vertebrae. The position of the fifth lumbar 
vertebra precludes injection lateral to its 
body. 

Paravertebral lumbar injection is indi- 
cated in painful lower extremities when the 
pain is due to vasomotor neuroses. Caution 
should be exercised in ischemic painful 
conditions as in pain caused by diabetic 
gangrene in which the pain may be due to 
vasomotor spasm or organic occlusion, also 
in endarteritis, Raynauds intermittent 
claudication, and atypical neuralgias in 
which no definite nerve distribution area is 
Involved. The so-called causalgias may be 
relieved by paravertebral injections. Re- 
ferred visceral pain may also be relieved in 
many Instances by paravertebral sympa- 
thetic nerve injection. 
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MANAGEMENT OF LOCAL ANESTHESIA, PARTICULARLY 
FOR THE DIABETIC PATIENT* 

W. Emory Burnett, m.d. 

PHILADELPHIA, PENNSYLVANIA 


D iabetic patients are subject to 
the same conditions which cll'cct 
those without diabetes and are 
particularly prone to infection and acidosis. 
They are also quite liable to arteriosclerosis 
with its attendant cardiac and renal dam- 
age. Infection renders diabetes more severe 
and intractable, and therefore requires 
more radical treatment than is neeessary 
for most other patients. General anesthesia 
has a tendency to produce or increase 
acidosis. If real anesthesia can be obtained 
by means which will not disturb the di- 
abetic patient’s delicate metabolism, a 
great advantage is obtained. Thus, for 
major surgery of the abdomen, pelvis and 
lower extremities, or for perineal surgery, 
spinal anesthesia is usually easy and safe if 
one understands its limitations. If such 
procedures are imperative on diabetic pa- 
tients with marked cardiovascular disease, 
field block and splanchnic nerve block are 
preferable for the abdomen and a combina- 
tion of caudal and sacral block for the 
perineum. 

Local anesthesia is a great boon to both 
the patient and physician in minimizing 
necessary procedures from the patient’s 
point of view, and by increasing the com- 
fort and thereb}'^ confidence with which 
patients submit to such procedures. The 
use of a local anesthesia is avoided by most 
physicians because of the time required and 
the frequent failure to produce good anes- 
thesia. Failures occur because physicians 
overlook certain requirements such as the 
necessity for getting sufficient solution in 
the right places and allowing time enough 
for adequate anesthesia to ensue. These 
items are not difficult but allow of little 
compromise. However, they cause many 
men to dodge the issue of an accurate 


knowledge of the nerve pattern of the area 
and the allowance of sufficient time from a 
busy practice. Actuallj' very little time is 
required after one is accustomed to the use 
of local anesthesia, and if these procedures 
arc done in the office, injections can be 
made and some other duty performed while 
anesthesia is occurring, so that when one 
returns to the patient in question, every- 
thing is ready to start and little time is 
wasted. 

In general, the advantages of local anes- 
thesia are; (i) less danger than almost any 
form of general anesthesia; (2) less reaction 
to, and quicker recovery from the necessary 
manipulation; (3) it minimizes the proce- 
dure; (4) in large operations there is 
definitely less shock per unit of time and 
trauma, and (5) specifically, there is much 
less disturbance of a diabetic patient s 
equilibrium and chemical balance. The 
instruments required are simple, and the 
accompanying photograph (Fig. i) reveals 
a good layout for such practice. 

It is best in all patients, and particularly 
important in those with diabetes, to obtain 
anesthesia with the least trauma, without 
over distention of tissue or the use of exces- 
sive fixative in the solution, either of which 
may produce avascularity with its attend- 
ant ills. It is important to avoid injection 
in the proximity of infection, and it is 
preferable to use field block at an adequate 
distance from this area. These objects are 
accomplished best with the i per cent solu- 
tion of novocain containing i m. of pituitrin 
to each ounce, or i cc. to each 500 cc. of 
solution. Pituitrin is preferable to adrenalin 
because of its lessened constricting effect 
upon the coronary arteries which becomes 
very important in older patients or those 
with cardiac disease. Novocain solution 
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without some form of fixative to prevent its 
rapid absorption produces a very brief 
anesthesia often amounting to fifteen or 


itself is painful and (3) to use adequate 
amounts for the areas to be blocked. Con- 
sideration of all of these factors is necessary 



Fig. I. Three and lo cc. Luer-Lok nng-handicd syringes and 3 cc. 
pump syringe and infiltrations with containers of various sizes for 


solution. 

twenty minutes. Occasionally, this is ade- 
quate time, but if one waits ten minutes to 
allow the anesthesia to occur, there are 
many procedures which cannot be com- 
pleted in the remaining five or ten minutes. 
In addition, a more prolonged effect de- 
creases postoperative pain. The rapid 
absorption of novocain solution without 
some fixative or vasoconstrictor is much 
more likely to produce toxic manifestations. 
Conversely, large quantities, 500 to 600 cc., 
with fixative included, have frequently 
been used with only occasional mild toxic 
response and this usually was due to intra- 
vascular injection. Vessels should be care- 
fully avoided. Aspiration with each new 
position of the needle will indicate the 
entrance of the point into a vessel by the 
withdrawal of blood into the syringe. 

It is wise (i) to make a slow, gentle ap- 
proach using very fine needles, at least for 
the original injection, and progress from 
anesthetized areas by subcutaneous ad- 
vance of the needle to produce additional 
wheals from beneath the skin by means of 
which painless administration can be made; 
(2) to inject slowly, since rapid injection of 


for an almost painless production of anes- 
thesia which patients greatly appreciate. 

REGIONAL BLOCK 

It is important to consider the nerve 
pattern of special regions where minor sur- 
gery is frequently indicated. 

Toes. Ingrown toenails, infections and 
the removal of warts or corns can be done 
painlessly by the injection of a collar of 
novocain at the base of the toe to interrupt 
the two plantar and two dorsal digital 
nerves which lie in the subcutaneous fat. 
This can be done with 5 to 10 cc. of solution 
and a 25 20 27 gauge one inch needle using 
one original and two subsidiary wheals to 
completely surround the base. (Fig. 2.) 

Foot. If infection of the toe is fairly 
extensive, and particularly if it extends up 
on the dorsum, the use of ankle block is 
preferable to injection in the area proximal 
to the infection. This location of nerve 
interruption can be used for repair of 
lacerations or tendons, toe amputations, 
removal of ganglia, drainage of osteo- 
myelitis, etc. Figures 2 and 3 will reveal 
that an Injection immediately behind the 
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Fig. 2 Superficial and deep innervation of anterior surface of leg and foot. (From Gra\ 's Anatoniv, 
23d Ed. Edited I)y W.irren I ewis Pliiladelpliia, 1936. Lea I'L Febiger.) 



Fig. 3 Superficial and deep innerv.ation of posterior surface of leg and foot. (From Gray’s 
Anatomy, 23d Ed. Edited by Warren Lewis Philadelphia, 1936 Lea &. Febiger.) 
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iiiteinal malleolus and just medial to the higher up, (Figs. 2 and 3) mil produce 
Sl p^dil artery at the cruciate liga- anesthesia of the foot and calf. Fifty to 100 
ment will block the posterior tibial and the cc. of solution are adequate. 



Fig. 4. Superficial and deep innervation of anterior surface of arm and hand. (From 
Gray’s Anatomy, 23d Ed. Edited by Warren Lewis. Philadelphia, 1936. Lea & Febiger.) 


deep peroneal nerves, respectively. These Thigh. Operation on the thigh, includ- 
combined with a collar injection to inter- ing even midthigh amputation can be done 
rupt the branches of the superficial peroneal by injection of the sciatic nerve as it passes 
on the anterolateral surface and of the midway between the tuberosity of the 
saphenous in relation to the saphenous ischium and greater trochanter of the 
vein, will produce good anesthesia of the femur, injection of the femoral nerve where 
entire anterior half of the foot. Approxi- it passes under the inguinal ligament just 
mately 25 to 35 cc. of novocain will suffice, lateral to the palpable femoral artery, and 
CalJ. If it is necessary to have anes- of a circular barrier, both superficial and 
thesia higher than this, as for amputation deep, of the thigh a few centimeters below 
at ankle or mldcalf, varicose vein ligation, these points to interrupt branches of the 
etc,, injection of the common peroneal as it obturator, lateral femoral cutaneous and 
passes around the neck of the fibula, of the posterior femoral cutaneous nerves. This 
saphenous as it passes from posterior to requires 100 to 150 cc. of novocain, 
anterior on the medial side of the knee just Fingers. Similarly, one can operate 
below the head of the tibia, and of the upon or manipulate the fingers by a basal 
posterior tibial in the popliteal space be- block of a superficial collar similar to that 
tween the heads of the gastrocnemius and advised for the toe. (Fig. 4.) Lesions likely 
superficial to the popliteal artery where it to require minor surgery are: bone felons, 
crosses from lateral to medial, combined paronychia, ganglia, lacerations, etc. 
with a superficial collar injection to inter- ITrisf. For more extensive’ infections 
rupt branches which have been given off such as tenosynovitis, midpalmar and 
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thenar space collections, tendon suture, block superficial branches originating prox- 
linger amputation, etc., good anesthesia of imally. From 50 to 100 cc. of solution are 
the entire hand can be obtained by a wrist required. Thus, closed or open reduction 



Fig. 5. Superficial innervation of posterior surface of arm 
and hand. (From Gray’s Anatomy, 23d Ed. Edited by 
Warren Lewis. Philadelphia, 1936. Lea Febigcr.) 


block using 30 to 60 cc. of novocain. Injec- of fractures, drainage of extensive tendon 
tions are made of the radial nerve just infections which have progressed into the 
lateral to the radial artery, the median just radial or ulnar bursa, nerve or tendon 
to the ulnar side of the palmaris longus suture, tumors, amputation, etc., can be 
tendon between it and the flexor carpi handled. 

radialis, and of the ulnar just medial to the Brachial Plexus. This block is prac- 
associated artery. (Figs. 4 and 5.) This is tically the most unsatisfactory of all the 
finished off by superficial collar injection to regional group and has been generally dis- 
interrupt branches given off above the carded because of its difficulty of induc- 
point of injection of the nerve trunks, tion. However, operations of a superficial 
Forty to 60 cc. are sufficient. character can be done under local infiltra- 

Forearm. Operation on the forearm and tion of the area provided infection is not 
hand can be conducted under elbow block present. 

(Figs. 4 and 5) interrupting the ulnar nerve Cervical Plexus. Figure 6 shows the ease 

as it passes posterior to the medial epi- with which the superficial branches of the 
condyle, the median as it passes to the cervical plexus can be blocked by injection 
medial side of the brachial artery and the along the posterior border of the sterno- 
biceps tendon, and the radial as it emerges cleidomastoid muscle half way between the 
under the lateral side of the biceps tendon mastoid process and the sternoclavicular 
with again a superficial collar injection to junction. This is adequate ior operations 
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on the skin or in the subcutaneous fat, and 
for the biopsy or removal of superficial 
lymph-nodes. ' For deeper anesthesia one 


Scalp. For the scalp the simple rule of 
placing a horizontal barrier across an area 
roughly six times as long as the desired 



Fig. 6. Superficial branches of cervical plexus and of inner- 
vation of scalp and face. (From Gray’s Anatomy, 23d Ed. 
Edited by Warren Lewis. Philadelphia, 1936. Lea & 
Febiger.) 


has to palpate the transverse process of 
the second, third and fourth cervical verte- 
brae — the first is almost a finger’s breadth 
caudal to the tip of the mastoid — and 
pass the needle medially under each of. 
these, instilling a generous amount of anes- 
thetic solution. If the manipulation is to 
occur near the mandible, a barrier is re- 
quired in the superior part of the sub- 
maxillary space along the lower border of 
the mandible to interrupt the cervical and 
mandibular branches of the facial, my- 
lohyoid and hypoglossal nerves. Since these 
are so difficult of exact location, it is best 
to place a barrier plane at the level of the 
inferior border of the mandible extending 
2 or 3 cm. deep in a horizontal plane. Deep 
lymph-nodes, branchial or thyroglossal 
sinuses, thyroids, esophageal diverticulae, 
etc., can be corrected using such a block 
on one or both sides. Usually 50 to 1 50 cc. 
of solution are necessary for each side. 


incision or other manipulation and caudal 
to this area will produce satisfactory anes- 
thesia, since all the nerves extend fairly 
straight upward and are therefore inter- 
rupted by such injection. Thus lacerations, 
sebaceous cysts and angiomas can be 
treated, and even craniotomies can be 
done. 

Face. Injection of the face is one of 
the most difficult feats in local anesthesia 
and usually multiple injections are re- 
quired. However, the supraorbital, infra- 
orbital and submental foramena are pal- 
pable and the branches of the nerves can be 
interrupted as they emerge from these 
foramena. For extensive work on the face, 
however, it is necessary to block the 
sernilunar ganglion of the fifth and of the 
facial as it passes forward anterior to 
the niastoid process and deep under the 
parotid gland. Ordinarily, however, small 
procedures on the face can be done by a 
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local infiltration with interruption of a 
conical area bj' circumferential injection 
focusing at a point deep to the center 
of the field. 

Special Areas. An area which is particu- 
larly prone to infection, such as carbuncle, 
especially in the diabetic patient, is the 
back of the neck and the corresponding 
thick skin of the interscapular region. 
These can be Incised by cruciate incision or 
completely excised under local anesthesia if 
one utilizes a wide circumferential injec- 
tion undermining the infected area to a 
focal point at the center of the carbuncle, 
thus placing a conical barrier beneath it. 
This is necessary because of the bilateral 
innervation near the midline and the fact 
that the first posterior divisions of the 
spinal and cervical nerves are given off just 
after they emerge from the spinal foramena 
making them difficult to reach except by 
paravertebral injection. Usually 20 to 
30 cc. of novocain are enough. 

Fractures of the long bones can be set 
in satisfactory and painless fashion by the 
injection of 30 to 60 cc. of novocain into 
the hematoma between the broken ends. 
Of course, the fracture must be recent, 
preferably within the past twenty-four 
hours, so that sufficient diffusion of the 
solution can occur and, again, it is impor- 
tant to allow fifteen to twenty minutes to 
elapse before testing the anesthesia. This 


docs not seem in any way to interfere with 
healing, and is a very useful and simple 
procedure. 

Lesions of the breast which are too large 
for local injection, even radical breast 
amputation, can be done under a regional 
block of the corresponding intercostal 
nerves from first to eighth inclusive, injec- 
tion into the axilla to interrupt the long 
thoracic and long subscapular nerves, a 
barrier along the infraclavicular space deep 
into the pectoral muscles to interrupt the 
anterior thoracic branches from the bra- 
chial plexus, and a superficial barrier along 
the midlinc vertically to interrupt the 
slight overlap which occurs from the oppo- 
site side. Thus regional block of this sort 
would be required for amputation, plastic 
operation on the breast and drainage of 
suppurative mastitis. Simple procedures 
such as aspiration of a ej’^st, biopsy and 
enucleation of fibroadenoma can be done 
with local injection only. 

SUMMARY 

The advantages of local anesthesia, par- 
ticularly for the diabetic patient are 
pointed out. 

The necessary anatomic knowledge is 
briefly reviewed. 

The Instruments, technic and other use- 
ful details are discussed. 



INTRAPERITONEAL INJECTIONS 

John L. Keeley, m.d. 

Assistant Professor of Surgery, School of Medicine, Louisiana State University 
NEW ORLEANS, LOUISIANA 


T he history of intraperitoneal injec- 
tions is largely one of decreasing 
popularity and indications. The prev- 
alence of the skill and facilities necessary 
for intravenous therapeusis has, in most 
centers, made intraperitoneal administra- 
tion of fluids, blood and drugs a substitute 
procedure. The combination of pneumo- 
peritoneum and x-ray examination in the 
diagnosis of abdominal lesions, though 
never widely practised, has given way 
to direct examination by means of the 
peritoneoscope®' in many instances. Vac- 
cination of the peritoneal cavity by the 
intraperitoneal injection of vaccine has 
been soundly recommended as a prophylac- 
tic measure against the occurrence of 
peritonitis following surgery of the large 
bowel.°~® A recent report,^® however, sug- 
gests that the use of sulfanilamide may 
prove to be a valuable procedure in pre- 
paring the patient to deal with contam- 
ination of the peritoneal cavity sustained 
during surgery of the various abdominal 
organs. Only one indication seems to be 
becoming more important; that is, the 
intraperitoneal injection of gases as a re- 
vocable procedure in the collapse therapy 
of pulmonary tuberculosis. In spite of 
the obvious general trend away from the 
use of intraperitoneal injections, there will 
be some instances when this procedure may 
be useful. It is with these occasions in mind 
that the following material concerning the 
uses and dangers of intraperitoneal injec- 
tions is presented. 

TECHNIC 

Various sites have been recommended: 
the midline below the umbilicus; the lateral 
border of the rectus muscle;^® a point one 
inch to the right of the umbilicus;^" and just 
above and to the left of the umbilicus.®® The 


region about the umbilicus is usually 
chosen because no fixed viscera or fixed 
loops of bowel are normally encountered 
there. Small bowel underlying this area is 
normally free to move in any direction to 
escape puncture by the needle. It is desira- 
ble to avoid the round ligament of the liver, 
the urachus, the inscriptiones tendineae, 
the cords representing the former hypo- 
gastric arteries, and the inferior epigastric 
arteries. (Fig. i .) These structures are less 
liable to be encountered if the puncture is 
made through a point one inch on either 
side of the midline and an inch above the 
level of the umbilicus. These measurements 
are applicable to adults. In children the 
distances are decreased but corresponding 
sites are used. 

After ascertaining that the bladder is 
empty, the skin is prepared with a fat 
solvent such as ether or benzine, and this is 
followed by application of a 3.5 per cent 
solution of iodine in alcohol. The area is 
draped in a sterile manner. Local anes- 
thesia, by means of infiltration with a i per 
cent solution of novocain, is induced down 
to the peritoneum. The skin may then be 
pierced with a sharp pointed scalpel to 
facilitate the introduction of an 18 gauge 
needle having a rather short bevel (about 
45°) and a slightly dull point. Passage 
through the peritoneum is easily detected 
by the sudden loss of the sense of resist- 
ance. Daniels and Eisele®® have attached 
the needle to a syringe filled with air, and 
as the peritoneum is approached, pressure 
is made upon the plunger of the syringe. As 
soon as the needle pierces the peritoneum, 
of the needle in passing 
through it and the release of pressure 
against the plunger in the syringe signify 
that the peritoneal cavity has been entered. 
In children the abdominal wall may be 
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“pinched up” in order to displace loops of 
bowel, thus avoiding puncture of the 
intestine. 



Fig. I. View of the inner surface of the anterior 
abdominal wail showing the struetures to be 
avoided in intraperitoncal puncture and 
indicating (x) the sites at which punctures will 
be least liable to encounter these structures. 

DANGERS AND COMPLICATIONS 

One gains the impression from the litera- 
ture that intraperitoncal injection is rarely 
complicated by accidents or undesirable 
sequelae. However, it is possible that many 
unhappy experiences with this procedure 
have remained unrecorded. At any rate, 
passing a needle through the abdominal 
wall is not totally devoid of risk. 

Perforation of the intestine is the first 
danger to be kept in mind. This risk was 
emphasized by Blackfan and Maxey^® in 
1918, and again by RaveneP® in 1933. The 
latter author reported a fatal instance of 
septic peritonitis following puncture of the 
intestinal tract sustained during the course 
of intraperitoncal injection. The opening in 
the bowel resulting from puncture by a 
needle of the size ordinarily used in per- 
forming intraperitoncal injection probably 


closes spontaneously in most Instances by 
herniation of mucosa or scaling off with 
plastic exudate. 

Puncture of the intestine is more liable to 
occur when loops of bowel arc not free to 
escape the needle, as may obtain in the 
presence of peritoneal adhesions or disten- 
tion of the bowel. The thin bowel wall in 
the latter situation increases the possibility 
of perforation. The presence of ascites with 
an already increased intra-abdominal ten- 
sion and decreased absorptive power of the 
peritoneum is an obvious contraindication 
for the intraperitoncal injection of fluid or 
blood. RaveneP® has called attention to the 
possibility that the h^^pogastric arteries 
may remain unoblitcrated for longer than 
the usual two or three months.®” He re- 
ported two instances of serious hemorrhage 
following damage by puncture to such 
vessels. 

Grulec*" considers the presence of an 
acute infection a contraindication for intra- 
peritoncal transfusion. He expressed the 
opinion that disturbance or damage to the 
peritoneum may cause a locus minoris 
resistentiae and may subject the peri- 
toneum to bacterial invasion via the blood 
stream. It seems reasonable to suggest that 
the same risk may exist in the intraperi- 
toneal injection of saline and de.xtrose solu- 
tions under similar circumstances. 

AGENTS USED 

In infants and children the agents intro- 
duced into the peritoneal cavity most 
frequently have been saline^® and dex- 
trose®^ solutions to combat deh3fdration 
and to suppl}'^ carbohydrate. These fluids 
should be given at a temperature of io5°f. 
The amount given varies from 100 to 400 
c.c., depending upon the size of the patient. 
Fluids may be given to the point of mild 
distention, which soon disappears, but 
marked distention should be avoided be- 
cause of the decreased absorption bj' the 
peritoneum and upward displacement of 
the diaphragm. The absorption of amounts 
of fluid up to 200 cc. should occur in four to 
five hours. Thus, several punctures dailj' 
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may be done, permitting the introduction 
of sufficient fluids to maintain a satisfac- 
tory fluid balance. 

Intraperitoneal transfusion of citrated 
blood was studied in animal experiments by 
Siperstein and Sansby.^" They showed that 
both cells and serum were absorbed by the 
peritoneum. Siperstein,^® in 1922, reported 
good results from the clinical use of the 
method. It is not widely practised at 
the present time in most centers because the 
objection has been raised that the absorp- 
tion of citrated blood by the peritoneum is 
liable to be too slow to be effective. This 
route obviously has no place in the treat- 
ment of shock and hemorrhage, in which 
prompt restoration of a satisfactory volume 
of circulating blood is urgently needed. 
However, it may be used in the correction 
of anemia when lack of facilities or suffi- 
cient skill do not permit intravenous trans- 
fusion. Cross-matching of the blood is 
necessary for intraperitoneal use, just as it 
is for the intravenous method of transfu- 
sion. The amount of blood given is based on 
the same factors as is the use of saline and 
dextrose solutions intraperitoneally. Either 
the gravity method or the multiple syringe 
(too cc. syringes) method may be used. 

Stein and Stewart^ have traced the 
history of the use of pneumoperitoneum 
combined with roentgenography in the 
diagnosis of intra-abdominal lesions. The 
outlines of the liver, spleen, kidneys and 
gallbladder, and the presence of intraperi- 
toneal adhesions may thus be demon- 
strated. With the increasing use of the 
peritoneoscope, direct inspection will prob- 
ably replace the combination of pneumo- 
peritoneum and roentgenography, but the 
latter procedure may still have a limited 
field of usefulness. 

The therapeutic use of oxygen injected 
intraperitoneally in patients with tuber- 
culous peritonitis has been described by 
Stein--* but has not been widely practised. 
The uncertainty of the response and the 
difficulty of determining the presence and 
location of adhesions will deter many from 
attempting this form of therapy. 


Inflation of the peritoneal cavity for its 
collapsing effect on the lungs was first 
used by Vajda^^ in 1933. The reports of 
Banyai,*®'“ Trimble and Wardrip,®® and 
Daniels and Eisele®® indicate its definite 
value in the collapse therapy of pulmonary 
tuberculosis. An average of 600 to 700 cc. 
of oxygen are used, and refills of approxi- 
mately 500 cc. are given weekly. During 
the production of artificial pneumoperi- 
toneum for either diagnostic or therapeutic 
purposes, the additional risk of air embo- 
lism is to be added to the hazards of intra- 
peritoneal injection already mentioned. 

The mortality from peritonitis following 
surgery of the large bowel prompted the 
development of peritoneal vaccination with 
colibactragen, a suspension of B. coli in 
tragacanth prepared according to the 
method of Steinberg.® Bargen and Rankin®’® 
and Potter and Coller® obtained good re- 
sults with this method, but the use of 
sulfanilamide as a prophylactic measure in 
abdominal surgery, as described by Lock- 
wood and Ravdin“ may result in a decrease 
in the use of peritoneal vaccination. 


summary 

Although it is apparent that the popu- 
larity and general indications for intra- 
peritoneal injections are decreasing, there 
remain some instances when this procedure 
may be useful. Therefore, its technic is 
described, the dangers and possible com- 
plications are emphasized, and some of the 
essential points in the intraperitoneal injec- 
tion of fluids and gases are presented. 
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INTRAVENOUS INJECTIONS AND INFUSIONS 

John L. Keeley, m.d. 
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NEW ORLEANS, LOUISIANA 


T he discovery of the circulation of 
blood by Harvey, announced in 1628,^ 
was soon followed by attempts to 
introduce various substances into the 
blood stream. Sir Christopher Wren is 
given credit^ for performing in 1657 the 
first intravenous injection of a dr ug in m an. 
According to Matas, ^ the use of ihtrave- 
nous saline solution was first successfully 
practised by Joenichen of Moscow in 1830. 
Matas, ^ in 1891, reported good results in 
surgical patients treated for shock, hemor- 
rhage or “exhaustion” by intravenous 
saline infusion. Extensive studies of the 
cause of unfavorable reactions following 
intravenous therapy^"® and of the mineral 
and water metabolism of the body*®"^® 
have made possible the safe and rational 
intravenous administration of relatively 
large amounts of fluid. 

Intravenous injection is the term applied 
to the introduction of small amounts of 
solutions (i to 20 cc.), usually by means of 
a syringe. Intravenous infusion indicates 
the introduction of amounts of fluid larger 
than can ordinarily be contained in a 
syringe. Fluids given in this manner are 
usually allowed to run into the vein by the 


blood volume in shock or hem- 
orrhage and to correct dehydra- 
tion, alkalosis or acidosis). 

(B) When a definite amount of a sub- 
stance is wanted in the blood 
stream (kidney and liver func- 
tion tests and gallbladder visual- 
ization). 

(C) When the moment of entrance of 
a substance or solution into the 
blood stream must be known (as 
in determinations of circulation 
time) . 

II. To allow parenteral administration of 
substances which would cause pain 
or damage to the tissues if given sub- 
cutaneously or intramuscularly (hy- 
pertonic saline, dextrose, or sucrose 
solutions, arsenical preparations, cal- 
cium chloride or calcium gluconate). 
To introduce substances for the pur- 
pose of damaging the wall of a vein, as 
in varicose veins (sodium morrhuate, 
concentrated sugar solutions, quinine 
and urethane, monolate, quinine and 
urea hydrochloride). 

TECHNIC 


force of gravity although their introduction The veins commonly used for intra- 
may be hastened by “milking” the rubber venous injections and infusions are shown 
delivery tube. in Figure i. In infants, injection into the 

The indications for the Introduction of superior longitudinal sinus is to be done 
solutions directly into the blood stream only when attempts to use all other intra- 
may be classified as follows; vascular routes have failed. By far the 

I. To obviate a period of absorption. safer procedure is to expose a vein which 
(A) When immediate or early effect is has a constant location, even though it 


desned, as in: may not be visible or palpable with the 

1. Drug therapy (epinephrine, m- skin intact. For intravenous injections 
suhn, dextrose, morphine, bar- which last only a few minutes, even an 

^ antisera). uncomfortable position may be maintained 

2. Fluid therapy (saline, dextrose if it provides an easy approach to a suitable 
buffer, or acacia solutions used vein. On the contrary, when infusions 
to restore effective circulating which may run for a few hours or ven^ 
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clyses which may be continued for days 
are to be given, a comfortable position for 
the patient must be provided. Immobiliza- 




Fig. I. Veins usuall3' accessible for intravenous 
therapy in children and adults. 

tion of the arm in complete extension at 
the elbow with the palm turned upward 
causes discomfort in a short time. A com- 
fortable position is shown in Figure 2. 

In performing venipuncture, the skin is 
prepared by using a fat solvent, as ether or 
benzine, followed by 3.5 per cent tincture 
of iodine. A tourniquet or the cuff of a 
blood pressure apparatus is applied to 
render the vein visible or more prominent 
but often the vein must be located by 
palpation alone. A 19 or 21 gauge needle is 
suitable for the venipuncture. Blunt nee- 
dles frequently tear the vein wall and there- 
fore less difficulty will be encountered if a 
sharp needle with a moderately long bevel 
is used in conjunction with a practised 


sense of touch. The patency of the lumen 
of the needle and the absence of a bur at 
the tip should be demonstrated before 
attempting to enter the vein. Local anes- 
thesia, if desired, is easily accomplished by 
intracutaneous and paravenous infiltration 
with I per cent novocain solution. The vein 
may be obscured temporarily but massage 
will soon disperse the injected anesthetic 
solution and a painless puncture is then 
po.ssiblc. 

As a rule, the skin is pierced separately 
unless it is thin. If the skin is thick and 
resistant, a small puncture wound through 
which the needle is passed nlay be made 
with a bistoury. The needle, with the bevel 
up, should then be directed at an angle of 
about 45 degrees from the vein. (Fig. 3.) 
After the needle pierces the skin, the needle 
is turned so that the bevel is down, and the 
approach is then made from the side, with 
the tip of the index finger of the free hand 
supporting the opposite side of the vein. 
(Fig. 4.) The thumb further immobilizes 
the vein by stretching the overlying skin 
gently. In this way the vein may be im- 
mobilized so that it will not escape the 
thrust of the needle. Blood should enter 
the needle spontaneously if the venous 
pressure is within normal limits. The sen- 
sation of piercing the vein wall is suffi- 
ciently definite to render infrequent the 
mistake of puncturing the opposite wall, 
which should happen only in small veins, 
where there is a disproportion between the 
size of the vein and the size of the needle. 
When difficulty is encountered in entering 
a vein, another site should be used, as the 
trauma attendant on repeated attempts is 
conducive to early clotting of the blood 
which enters the needle when the puncture 
is finally accomplished. After the tip of the 
needle has entered the vein, the angle at 
which the puncture was made is decreased. 
In giving infusions, the needle should be 
passed upward into the vein for a distance 
of I to 2 cm. so that only a great disturb- 
ance will dislodge it. (Fig. 3.) When it is 
ascertained that no air is present in the 
tubing, the introduction of the solution 
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should begin at once as delay at this point 
may permit clotting. 

When infusions are given, the needle 



Pig. 2. Arm in position naturally assumed by a 
patient in the supine position. Needles in three 
commonly used veins. The needle may be intro- 
duced while the palm is upward and if it is 
properly inserted into the vein it will not be 
disturbed by the change to this comfortable 
position. 

should be fastened in a position which does 
not cause angulation of the vein and which 
does not permit the bevel to rest against 
the vein wall. (Fig. 3.) When irritating 
substances are injected into the blood 
stream, the syringe should be rinsed with 
blood so that a damaging concentration 
of the solution will not leak from the open- 
ing in the vein when the needle is with- 
drawn. Upon removing the needle, pressure 
and massage should be applied immedi- 
ately over the site of puncture to prevent 
hematoma and to stimulate contraction 
of the vein to aid in closing the puncture 
wound in its wall. 

In patients suffering from shock, in 
whom the veins are collapsed, or in debili- 
tated patients with small, thin-walled 
veins, it is often necessary to expose a vein 
by incising the overlying skin. No hesi- 
tancy should be entertained about doing 
this in such patients, as it makes the intro- 
duction of fluids into the vein almost a 
certainty and rarely does any difficulty 
arise from the ligation of the vein. Gallic 
and Harris^'* recommend the use of a small 
vein when direct exposure is necessary as 
clotting is less liable to occur in the pres- 
ence of the increased rate of flow at the 
site of introduction when small vessels are 
used. 

The technic of exposing a vein follows 
established surgical principles and is ac- 
complished as shown in Figure 5. The skin 


is prepared by using a fat solvent, as ethei 
or benzine, followed by 3*5 cent tinc- 
ture of iodine. Suitable sterile drapes are 



Fig. 3. Vein wall pierced with needle at an angle 
of 45 degrees to avoid passing the needle along 
the sheath of the vein. After the tip is intro- 
duced the angle is decreased, the bevel turned 
down and the needle passed into the vein for a 
distance of i to 2 cm. 

not only actual protection for the area 
involved but also serve as reminders that 
strict asepsis is to be maintained through- 
out the entire procedure. Local anesthesia 
is entirely satisfactory, the infiltration of 
the skin and the subcutaneous and para- 
venous tissues being somewhat more ex- 
tensive than that described for simple 
venipuncture. A transverse incision to 
2 cm. long, depending on the amount of 
subcutaneous tissue present, is made di- 
rectly over the vein. The subcutaneous 
tissue is separated from the vein by blunt 
dissection parallel to the vessel, using a 
small curved hemostat. The entire circum- 
ference of the vein must be freed for a 
distance of about r cm. before it is encircled 
by two ligatures of fine silk or catgut. The 
distal ligature is tied. Traction on the 
proximal ligature or the use of a small 
bulldog blood vessel clamp will prevent 
loss of blood when the vein is opened. By 
upward traction on both ligatures the vein 
is immobilized. A fine pointed bistoury is 
passed transversely through the wall of 
the vein at two opposite points and is then 
drawn distally and upward to make a flap 
in the vein wall. An alternate method with 
fine scissors may be employed. By grasping 
the^ tip of the flap and the ends of the 
incision in the vein with fine mosquito 
forceps, a suitable cannula may be intro- 



DrccMur.n* 1940 


488 Amcric.injoiiriviii of Surgery Kcclcy — Injcctions ancl InfusioHS 

cluccd and tied in place, using a bow knot, ministration, fresh or jjreserved blood. 
The necessary skin sutures are put in place plasma or serum maj' be substituted for 
while the local anesthetic is still elTective. other fluids. 



Fig. 4. Technic of venipuncture. Vein is immoi)iIizcd by 
support from the tip of the index finger and by stretching 
tile overlying skin with the thumb. The coordinated use 
of tactile sense in both hands is made possible by pal- 
pating the vein with the tip of the inde.v finger of one 
liand and grasping the syringe in the fingertips of the 
opjiosite hand. 

When the infusion is completed the bow At present it is well recognized that 
knot is untied, the cannula is removed and bacterial contamination is usually the 
the ligature is tied permanently. The skin cause of “reactions,” and the temperature 
edges are approximated by the stitches of solutions and the rate of their adminis- 
which are already in place. tration now receive less attention as possi- 

In instances in which the necessity for ble causes. The rate of administration 
the intravenous administration of fluid is varies according to the solution. Drugs and 
expected to be present for many days, the chemicals should be injected slowly enough 
most distal part of a vein should be used so that an undesirable concentration will 
first so that local obliteration by ligature not be present to damage the vein wall or 
or by thrombosis will not Interfere with the to reach vital centers and cause an unfavor- 
use of the proximal portions. The intra- able response. Some drugs such as the 
venous administrations may be continu- barbiturates are given at a rate not exceed- 
ous, as first practiced by Matas^ and so ing i cc. per minute to guard against 
staunchly recommended by Horsley*® and overdosage. 

Hendon.*® Venoclysis, the name popular- In giving larger amounts of fluid, the 
ized by Hendon for this form of therapy rate of administration is governed by sev- 
has been used for as long as nineteen days eral factors. By far the most important 
without clotting, but the average time it ones are the capacity of the vascular system 
will run uninterruptedly is about five days, and the ability of the heart to propel the 
A flow of 500 cc. per day is regarded as increasing volume of blood. In shock or 
sufficient to prevent clotting. *•* Saline solu- hemorrhage, the prompt restoration of an 
tion in physiologic concentrations has been effective circulating blood volume is desir- 
found to be associated with thrombosis in able. Under such circumstances, the fluid 
venoclysis less frequently than dextrose should be given at a rate of from 20 to 40 
solution. At any time, in either the inter- cc. per minute until the pulse and blood 
rupted or the continuous method of ad- pressure show satisfactory improvement. 
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The rate mav then be reduced. Gilligan monary edema or edema of nephritic origin 
et al have shown that in patients not in should not be given fluids intravenously, 
shock the greater increases in total blood The question of how much fluid to give 



Fig. 5. Technic of exposing a superficial vein for insertion 
of a needle or a cannula. Cutting instruments are used 


only to divide the skin and to open the vein. The vein is 
isolated entirely by blunt dissection. With this technic a 
cannula slightly larger than the vein can be inserted. 


volume occur with the faster rates of ad- 
ministration and that these increases per- 
sist longer. For simple fluid replacement a 
flow of 200 to 400 cc. per hour is generally 
regarded as safe in adults without cardio- 
vascular disease. If a lo per cent dextrose 
solution is used, it may be given at a rate of 
300 to 500 cc. per hour with an average 
loss of only 5 per cent of the dextrose by 
“spilling over” into the urine.^^ According 
to Schwentker,^® 10 cc. of solution per 
pound of body weight may be given in- 
travenously to children up to four years of 
age. In severe dehydration in infants under 
two years, the amount may be increased to 
15 to 20 cc. per pound. It should be given 
at the rate of 3 cc. per minute. 

Aside from known idiosyncrasies and 
contraindications based on the nature of 
the substance to be injected, the contra- 
indications for intravenous therapy are 
relatively few. They concern chiefly those 
states in which the body already has too 
much water, either generally or in one 
particular area, or when there will be diffi- 
culty in removing water if it is given in 
excess quantities. Thus, patients wdth 
severe heart or kidney disease, those in 
congestive failure, and those with pul- 


intravenously is too extensive to discuss 
here except to say that as a rule it is 
safe to introduce 3,000 cc. of fluid daily, 
according to a well spaced schedule, in 
patients not having a basis for the above 
contraindications. 

DANGERS AND COMPLICATIONS 

The dangers and complications may be 
local, as slough from paravenous injection 
of irritating substances, thrombosis of the 
vein or infection. The general dangers and 
complications are more numerous and 
more serious. In the administration of rela- 
tively large amounts of fluid, pulmonary 
edema is one of the most frequent undesir- 
able results. Pulmonary embolism and air 
embolism are infrequent. Anaphylactoid 
reactions must be regarded as a source of 
danger in intravenous serum therapjc In 
patients who have lowered concentration 
of serum protein from any cause, the possi- 
bility of producing edema is always present. 
Continuous drip. infusion may deplete the 
patient s protein stores^®'^^ if continued too 
long, or it may cause pulmonary edema in a 
patient who would tolerate Interrupted 
administration of smaller amounts of fluid. 
Edema from salt retention may occur in 
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patients with arteriosclerotic changes in 
the kidneys. Dependent edema is a warning 
signal that too much fluid or too much salt 
is being given and this sign should not be 
disregarded, as internal edema will soon 
follow. Dilatation of the heart may occur 
from the too rapid administration of fluid 
and its onset is heralded by a dry cough. -- 

SUMMARY 

The indications for intravenous injec- 
tions and infusions are classified. Technics 
for venipuncture and venoeij'sis are de- 
scribed. Some essential points dealing with 
fluid replacement are reviewed. The more 
common dangers and complications of 
intravenous therapy are presented. 
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INTRAVENOUS ANESTHESIA IN MINOR SURGERY 

Richard B. Phillips, b.a., m.d., ch.b. (edin.), l.r.f.p. &? s. (glas.) 

ROCHESTER, NEW YORK 


T he ideal anesthetic agent for use in 
minor surgery is one which meets the 
following qualifications: (i) It must 
have a reasonable margin of safety; (2) 
anesthesia must be induced with speed and 
yet with comfort to the patient; (3) the 
after effects of the agent must be minimal; 
(4) its administration should not be too 
complicated, and (5) it should, if possible, 
be nonexplosive. Sodium pentothal has 
properties which meet the above require- 
ments. Lundy^ and his associates at the 
Mayo Clinic have just reported the use of 
this barbiturate in more than 18,000 in- 
stances from 1934 to 1939 inclusive. It is 
very interesting to note the growth in the 
use of this anesthetic at the Mayo Clinic, 
where more intravenous anesthesia is done 
than in any other American clinic. In 1934 
only seventy-three patients received pento- 
thal sodium; in 1937 the number was 3,810 
and in 1939 the drug was used in 5,874 
instances, 

I - first used intravenous anesthesia in the 
Allgemeines Krankenhaus, Vienna, in the 
clinic of Dr. Hellmut Kamniker. At that 
time, in 1933, a few months after its syn- 
thetizatlon in Germany, we were using 
evipan. This drug, which is known as evipal 
in this country has the following formula: 
Sodium N-methylcyclo-hexenyl-methyl- 
barbituric acid. Pentothal is sodium ethyl 
I-methyl butyl thiobarbituric acid. These 
two drugs are fast acting barbiturates in 
contradistinction to the slower acting drugs 
such as sodium amytal, nembutal, luminal, 
diallyl barbituric acid, pernocton and 
neonal. The slower acting barbiturates 
have been shown to give good anesthesia in 
the majority of cases, but pulmonary 
edema and bronchopneumonia are com- 
plications which make the use of these 
drugs dangerous. With pentothal, however, 
we do not see any more postoperative com- 


plications than we do with any 01 tne 
inhalation anesthetics. It is my firm opinion 
in over 1,000 intravenous anesthesias that 
I have done, that pulmonary conditions are 
less frequent after intravenous anesthesia 
than with any other type. When the time 
of anesthesia is moderately short, as it 
usually is in minor surgery, the danger of 
any complication is, of course, correspond- 
ingly less. 

Patients invariably state that they like 
pentothal anesthesia. Many patients who 
have taken ether or nitrous oxide are a 
little afraid to take inhalation anesthesia 
again, and they worry about the nausea 
and vomiting which may have been severe 
in their particular cases. Some patients 
may have a cold or feel indisposed, and yet 
an anesthetic must be given for perhaps a 
carbuncle, simple fracture, dislocation or to 
drain a felon. In minor surgery I would list 
the following procedures as satisfactory for 
pentothal anesthesia: (i) To open a boil; 
(2) biopsy of a lymph node; (3) to remove 
a small tumor, cyst or wart from the skin; 
(4) to dilate an abdominal sinus for better 
drainage; (5) to set a simple fracture; (6) 
to reduce dislocations; (7) to excise a 
thrombosed hemorrhoid; (8) cystoscopy 
and ureteric catheterization; (9) dilatation 
and curettage of the uterus; (10) to control 
convulsive states such as dementia of vari- 
ous kinds and delerium tremens; (ii) to 
treat fresh burns, and (12) to suture 
lacerations. 

The dangers of the intravenous use of 
pentothal are: (i) respiratory depression; 
(2) cyanosis; (3) fall in blood pressure; (4) 
liver damage, and (5) injury to the tissues 
by extra venous solution. Regarding the 
first of these points, all of which must be 
watched most carefully, it is a sina qua non 
to intravenous anesthesia (just as with 
inhalation) that oxygen be immediately 
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available. While in the great majority of 
cases no oxygen or only a little (especially 
in minor procedures) is needed, it must be 
placed in the room before the operation 
starts. I have had to maintain artificial 
respiration in only a very few cases, and in 
those instances the pentothal had been 
used in large dosages. Cyanosis will be 
present in greater or less degree frequently, 
in 23 per cent of my cases I have found 
slight to severe cyanosis. This is due in part 
to the decrease in the excursion of the 
respiratory cage, a phenomenon which oc- 
curs in 85 per cent of ail intravenous anes- 
thesias; but if watched for .and if treated 
by the administration of oxygen as soon as 
it starts, there seldom will be any severe 
embarrassment to respiration. A fall in 
blood pressure of usually 20 mm. of mer- 
cury occurs in every instance. This is 
transitory and there is a gradual recovery 
period which becomes complete with the 
return of consciousness. I have never seen 
any catastrophic fall in blood pressure with 
pentothal. In fact, in major surgery, I fre- 
quently use pentothal intravenously to- 
gether with spinal anesthesia, although in 
these instances less pentothal is used than 
if the intravenous method alone was being 
employed. Jaundice is a rare complication 
and I have seen only two cases which might 
be attributed to pentothal. Both of these 
patients had a large amount of the drug. 
One was a man, aged 80, who had a perineal 
prostatectomy under 1,275 mg. in fiftj'' 
minutes, and no other anesthesia was used. 
The jaundice lasted only two days, came 
on thirty-six hours after operation, and as 
far as could be ascertained, was not of 
serious import. If pentothal is accidentally 
injected into the tissues around the vein, 
there will be moderate to severe inflamma- 
tion, sclerosis and ulceration, depending 
upon the amount. Obviously, this is a 
matter of improper technic in inserting the 
needle. I like to use the veins upon the 
dorsum manus, the cubital fossa, the acces- 
sorjr cephalic and the vein which is always 
found over the internal malleolus. One 
should use a No. 19 needle, although a No. 


20 or even No. 22 may be used in very 
small veins. 

If one is unfamiliar with intravenous 
anesthesia, he should first use the drug in 
cases which are to be of short surgical dura- 
tion and upon patients who are in good 
physical condition. There is no set formula 
in the administration of this drug. Experi- 
ence, and experience alone, will tell the 
anesthetist how much to use and in what 
cases, I have used as much as 3,500 mg. as 
the only anesthetic in the removal of four 
ribs in a severe case of empyema, and I 
have used as little as 200 mg. for the 
removal of a fingernail, or even of a 
carcinoma by cautery in a second stage 
Mickulikz operation. Its use in major sur- 
gery is discussed in a recent article by the 
author.^ 

ADMINISTRATION OF PENTOTHAL SODIUM 
INTRAVENOUSLY (dR. LUNDY’s TECHNIC) 

Pentothal sodium comes in i gram 
ampoules, and is a white powder which is 
easily soluble in water. The following mate- 
rial is necessary for mixing up the solution 
and preparing the syringes: 

1 . 50 cc. distilled water 

2. Sterile glass 50 (fifty) cc. quantity 

3. An ampoule of pentothal sodium 

4. Two 20 cc. glass (sterile) syringes 
with glass plungers 

5. Two No. 19 needles 

6. One No. 20 needle (in case of small 
vein) 

7. Alcohol 70 per cent for sterilizing 
skin 

8. Tourniquet 

9. Sterile towels to drape arm 

10. Arm board and tape 

11. Oxygen tank and mask 

12. Saw to cut ampoule 

First, open the ampoule of pentothal. 
Then suck up 20 cc. of distilled water into 
one of the syringes and inject this into the 
ampoule thereby dissolving the contents 
(by barbotage). This will produce a 5 per 
cent solution of pentothal. Lundy has 
clearly shown that the 2)-^ per cent solution 
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is the better strength to use, and this 
means, of course, that the 20 cc. of 5 per 
cent solution must be added to 20 cc. of 
distilled water in the glass cup. This will 
make two 20 cc. syringefulls of 2 3^ per cent 
solution of pentothal each containing 500 
mg. of the drug. Before administering the 
solution it is most important that the 
patient be given a sedative such as nem- 
butal grains i about one-half hour before 
the operation. Morphine, too, should be 
given, from to % grains depending upon 
the strength and size of the patient. If the 
pentothal is given without the preoperative 
medication outlined, it will be necessary to 
use from 25 to 100 per cent more solution in 
order to obtain the desired anesthesia. 
Insert the needle into the selected vein and 
ask the patient to start to count slowly and 
in good voice. Inject 4 cc. slowly (5 sec- 
onds); wait 20 seconds and inject an addi- 
tional 2 cc. Usually at about the count of 
fourteen to eighteen the patient will sigh, 
or the voice will become softer, or he will 
count more slowly. It may be necessary to 
inject a total of from 8 to 10 or even 12 cc. 
in a period of two to three minutes before 
the patient is asleep. Just before the sur- 
geon starts to operate introduce 2 to 3 cc. 
of the drug and watch the patient carefully 
for movements of the hands, eyebrows, etc. 
It is often possible for the surgeon to oper- 
ate upon a minor case without having the 
patient completely out. It is quite unneces- 
sary to put the patient into .complete, deep 
anesthesia, and this is the most important 
stage of the procedure. Keep the patient's 
chin up and establish a good airway; if 
necessary, use a wire airway. Laryngeal 
spasm is an important complication which 
may come on if one does not keep the 
respiratory tract clear. For this reason it is 
always wise to give atropine Jfgo when- 
ever one can do so. If spasm does super- 
vene, put gentle pressure upon the chest 
every six seconds and give oxygen freeijr. 
In testing the level of anesthesia, it is a 
good idea to pinch the skin of the axilla 
just before the surgeon is to begin. 


For dilatation and curettage the usual 
dose is about 400 to 700 mg. in a space of 
twelve minutes. To open an abscess one 
should give 250 to 450 mg. With doses such 
as these, the patient will awaken in five to 
fifteen minutes. It is better not to awaken 
the patient, but let him sleep for a few 
minutes after the procedure has been com- 
pleted. When large doses, an3n;hing over 
1,200 mg., have been given, it is not at all 
unusual for the patient to sleep for two to 
eight hours postoperatively. 

It is an absolute fact that patients like 
intravenous anesthesia better than any 
anesthetic agent that has hitherto been 
devised. The majoritj^ of them will tell you 
spontaneously how much they enjo3^ed tak- 
ing it. This is especial! 3’^ so when there has 
been a previous unpleasant experience 
with ether or some other inhalant. 

A surgeon should under no circumstance 
give this anesthesia and then operate upon 
the patient himself. I am positive that the 
best manner to give the drug is for the 
anesthetist to stand at the operating table, 
keep his finger upon the needle in the vein 
and introduce the solution as he sees fit. I 
am definitely opposed to the administra- 
tion of pentothal by sticking the needle 
into a saline that is running in, or by fasten- 
ing the pentothal syringe to the saline tube 
by means of a Y-connection. The giving of 
pentothal should be the complete work of 
one man, and only by keeping his fingers on 
the syringe and the vein being used, does he 
have complete and positive control of the 
anesthetic. In this way the anesthetist will 
always know exactly how much has been 
given, and having followed the case along 
throughout the entire procedure he will be 
qualified to tell just how much more of the 
drug the patient needs. If an intravenous 
injection is needed, another vein in the 
other arm or leg should be used. 

CONCLUSIONS 

Intravenous anesthesia is of great value 
in minor surgery for the following reasons: 

I. Itis easy to administer if certain rules 
are followed. 
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2. It is nonexplosive and may be used in 
the presence of electrocautery and flame. 

3. There are practically no after effects; 
nausea and vomiting are rarities. 

4. It can be used for short procedures, 
the patient being able to walk home (ac- 
companied) afterwards. 

5. It has as wide if not a wider range of 
safety as has ether. 

6. Its greatest use is in cases in which 
complete deep relaxation is not required. 


7. The 21-0 per cent solution adminis- 
tered according to the Lund3' technic is the 
best method when using sodium pentothal. 
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Onc of tltc greatest didicultics of spinal analgesia lies in the drop in 
blood-pressure that is produced . . . 

From — “Rose & Carless Manual of Surgery,” Edited by William T. 
Coughlin (The Williams & Wilkins Company). 
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P ARACENTESIS abdominis, punc- 
ture of the abdominal cavity, may be 
done for the following purposes; (i) 
To remove ascitic fluid for palliation; (2) 
to remove fluid from the peritoneal cavity 
for gross and microscopic examination 
as an. aid in diagnosis; (3) to produce 
pneumoperitoneum; (4) to introduce a 
peritoneoscope for'^direct visualization of 
the peritoneal cavity and its contents; and 
(5) to inject various therapeutic agents 
into the peritoneal cavity. 

Perforation of a viscus and hemorrhage 
are the serious complications of paracente- 
sis abdominis and are most likely to occur 
if puncture is done at a point at which the 
bowel is fixed to the abdominal wall by 
adhesions or at which a viscus is fixed by 
normal peritoneal attachments. The site 
selected for puncture should be away from 
the regions of fixed viscera. The site of 
puncture usually chosen for removal of 
ascitic fluid is below the umbilicus in the 
median line or lateral to the course of the 
deep epigastric vessels. The bladder should 
be empty at the time of operation. Punc- 
ture should not be performed if intraperi- 
toneal adhesions are suspected or known to 
be present. In instances in which adhesions 
are present and the removal of fluid is 
necessary, it is better to incise the abdomi- 
nal wall and carefully open the peritoneum 
under direct vision. The reports of Rud- 
dock'^ and Pfiaum^ indicate the frequency 
and seriousness of this complication when 
paracentesis is done blindly. Pflaum found 
ten cases of peritonitis incident to para- 
centesis among 1,000 fatal cases of peri- 
tonitis. Ruddock reported eight Instances 
of perforation of the bowel in 500 pa- 
tients upon whom peritoneoscopy was 
performed. 
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If the bowel is perforated with a needle, 
it is unlikely that serious trouble will 
follow, as the opening is usually promptly 
plugged by mucosa and sealed over by 
peritoneum. Patients in whom such an 
accident is suspected should be kept under 
observation in bed for a few days and 
peristalsis during this period should be 
limited by proper care. If the bowel is 
perforated with a trocar, it is best to oper- 
ate immediately and close the opening in 
the bowel wall. 

REMOVAL OF ASCITIC FLUID 

Paracentesis for the removal of ascitic 
fluid is a procedure that is frequently per- 
formed. Fontaine® and MarbeP have de- 
scribed special cannulas for this purpose. 
Perforation of the bowel is unlikely when 
paracentesis is done for ascites due to liver, 
kidney or heart damage because intraperi- 
toneal adhesions are usually absent. After 
repeated tappings, adhesions may form at 
the sites of puncture and the danger of 
perforation of the bowel then increases. In 
ascites associated with tuberculous peri- 
tonitis, perforation of the bowel incident to 
abdominal puncture is more likely to occur. 
Occasionally shock, and rarely death, fol- 
lows rapid removal of large quantities of 
ascitic fluid. A possible explanation for this 
complication is found in the studies of 
Brams, Katz and Kohn.® They observed 
that after release of marked abdominal 
distention which had been present for some 
time the arterial pressure dropped as much 
as 40 mm. of mercury. The gradual with- 
drawal of fluid, the application of a tight 
binder as the fluid is being removed and the 
replacement of fluid by air are precautions 
that may be exercised to prevent this 
complication. 
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As long ago as 1923, Maes® made a plea 
for more frequent exploration, through a 
suitable incision, of patients with ascites. 
He stated, “ In all such cases the underly- 
ing pathology will be rendered less obscure 
and the patient’s chances of complete or 
partial relief materially improved if e.x- 
ploratory laparotomy is substituted for 
simple paracentesis.” 

DIAGNOSTIC PUNCTURE 

Denzer,*’®’® Neuhof and Cohen,"’ and 
Johnston^ have reported the use of punc- 
ture of the abdomen for diagnostic pur- 
poses. In this procedure, puncture of the 
peritoneum is performed ivith an i8 or 20 
gauge needle and aspiration done. If fluid is 
found, its gross and microscopic character- 
istics are studied. This procedure is con- 
sidered a valuable aid in the diagnosis of 
obscure acute intra-abdominal disease and 
is particularly valuable in the diagnosis of 
pneumococcal and streptococcal peritoni- 
tis, conditions in which operation is not 
the treatment of choice. Gross blood or 
bloody fluid is significant in traumatic 
cases. In rupture of the bladder, the fluid 
has the characteristic odor of urine. In 
acute pancreatitis, a beef-juice-colored fluid 
with an oily appearance may be found. A 
yellow fluid with a sour odor has aided in 
the diagnosis of a ruptured peptic ulcer. 
Microscopic study of a stained smear 
should give sufficient information for the 
diagnosis of streptococcal or pneumococcal 
peritonitis. 

The technic of diagnostic puncture^" is 
not difficult and is considered a safe proce- 
dure.® Negative punctures are of no diag- 
nostic value. Neuhof and Cohen^® make the 
following statement in regard to negative 
puncture: “If in any given case the deci- 
sion has been reached that operation is 
indicated, whether for a traumatic or an 
inflammatory intraperitoneal lesion, opera- 
tion should be proceeded with absolutely 
regardless of a negative puncture.” 

If the diagnosis is clear, puncture is 
obviously not indicated. It is contraindi- 
cated in a chronic or subacute lesion that 


may have caused fixation of a portion of 
the bowel and in acute peritoneal infection 
in which a mass is present. 

PNEUMOPERITONEUM 

Gas is injected into the peritoneal cavity 
for both diagnostic and therapeutic pur- 
poses. Air, oxygen, carbon dioxide and 
other gases have been used for the induc- 
tion of pneumoperitoneum, and the effects 
of various gases on the peritoneum and 
general health have been studied. Air is 
considered satisfactory, but the choice of 
gas depends on the purpose for which 
pneumoperitoneum is performed. 

Pneumoperitoneum for roentgenographic 
studies of the abdomen was introduced by 
Weber in 1912 but in this country' Stewart 
and Stein’® first reported its use in 1919. 
Very little has been reported on this proce- 
dure in the literature during recent years. 
Santc’® and Martin’'' have described the 
technic for this type of study. Martin,’® in a 
recent discussion of pneumoperitoneum for 
diagnostic purposes, commented, “ ... it 
has never received the recognition that it 
deserves.” 

Pneumoperitoneum is used in the treat- 
ment of pulmonary, peritoneal and intes- 
tinal tuberculosis. In 1930, Overholt’® 
demonstrated experimentally the elevation 
and immobilization of the diaphragm that 
is produced by pneumoperitoneum. In 
1933, Vajda’" used this procedure for the 
treatment of pulmonary tuberculosis. Since 
then, there have been many reports on the 
value and use of this form of therapy for 
pulmonary tuberculosis.’®"®® 

Pneumoperitoneum has a limited use in 
the treatment of pulmonary tuberculosis. 
Stokes®’ points out that where other meas- 
ures either fail or cannot be used pneumo- 
peritoneum may be of help in the control of 
hemoptysis and the reduction of toxemia. 

PERITONEOSCOPY 

Visualization of the peritoneal cavity and 
its contents by an optical instrument 'was 
first reported by Kelling in 1901. Reports 
of this procedure have appeared occasion- 
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ally in the literature since that time. 
Ruddock^^ recently revived interest in this 
operation and in 1938^ he reported a series 
of 500 patients upon whom he had per- 
formed peritoneoscopy. He developed and 
described a peritoneoscope and the technic 
that he has found so satisfactory. He 
advocates the use of peritoneoscopy to 
determine malignancies and their extent 
of involvement, to differentiate and localize 
tumor masses, to confirm diagnoses and to 
obtain biopsies. To be successful, the opera- 
tor must train himself in the details of the 
procedure and should be able to recognize 
and differentiate gross pathologic changes. 
Peritoneoscopy is contraindicated in pa- 
tients with inflammatory lesions of the 
peritoneum. 

The complications of peritoneoscopy are 
commented upon by Ruddock^ who re- 
ported eight instances of perforation of the 
bowel in 500 patients on whom this proce- 
dure was done. In each instance, perfora- 
tion was recognized at the time it occurred, 
laparotomy immediately performed, the 
trocar removed and the perforation closed. 
One patient in Ruddock’s series died from 
hemorrhage following biopsy of the liver, 
probably due to incomplete coagulation of 
the biopsy wound. Thieme,^^ in a critical 
review of peritoneoscopy, reported a series 
of fifty patients on whom this procedure 
was performed. He used the technic 
described by Ruddock. Thieme considered 
the method safe and accurate and stated 
that much of the information usually 
gained by laparotomy can be obtained by 
this procedure without the expense or 
mortality of a major operation. 
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Q uincke of Magdeburg is given 
credit for the introduction of 
^ lumbar puncture. In 1891, he 
reported the use of lumbar puncture to 
relieve the symptoms of hydrocephalus. 
Corning of this country used lumbar 
puncture six years before, but, as pointed 
out by Collier,* Quincke was the first to 
make his work known throughout the 
world. The diagnostic importance of a 
spinal fluid study was soon recognized and 
today spinal puncture is a routine pro- 
cedure in diagnosis and treatment. 

New routes have been described bj^ 
which the cerebrospinal fluid may be with- 
drawn for diagnostic study, or the sub- 
arachnoid spaces reached for therapeutic 
purposes (cisternal, ventricular), but spinal 
puncture is still the choice in the majority 
of instances. The lumbar region is the one 
usually chosen for puncture because in that 
location there is no danger of injury to the 
cord proper. The site usually chosen for the 
puncture is the third or fourth lumbar 
interspace, located by drawing a line from 
the crests of the iliac bones across the spine. 
The spinal cord becomes the filum termi- 
nale opposite the level of the first lumbar 
vertebra. 

The technic of performing spinal punc- 
ture is described in detail by Christopher, - 
Labat,® and Wechsler,^ and is omitted here. 
The diagnostic and therapeutic uses of 
spinal puncture, the contraindications and 
the complications will be reviewed in this 
article. 

DIAGNOSTIC PUNCTURE 

When a spinal puncture is performed for 
diagnostic purposes, a manometric study 
of the cerebrospinal fluid should be done 
before fluid escapes or is withdrawn. This 
IS one of the most important procedures in 


the study of spinal cord diseases or injury 
involving the cerebrospinal system. To be 
of value the test must be carefully per- 
formed and the period of compression and 
manometric readings must be recorded in 
detail. The recumbent position is preferred. 
In this position the normal range of pres- 
sure is 60 to 180 mm. of water. In the 
sitting position, pressure values range from 
200 to 250 mm. of water. There is a normal 
oscillation of 2 to 5 mm. of water with each 
heart beat, and a 4 to 10 mm. change in 
pressure with each respiration.^ Straining 
and coughing elevate the intraspinal pres- 
sure. A water manometer is preferable to 
one of the mercury type because it is much 
more sensitive to slight changes in pressure 
and is much easier to sterilize. The normal 
oscillations concomitant with the heart 
beat and respirations give assurance that 
the point of the needle is not blocked. The 
initial reading should not be recorded until 
the patient is relaxed. In the recumbent 
position, a pressure of 180 to 200 mm. of 
water is probably abnormal and over 200 
mm. is considered definitely abnormal.^ 

The Queckenstedt test is done by com- 
pressing digitally both jugular veins for ten 
seconds and recording the manometer read- 
ing every five seconds. If there is no block 
in the spinal canal, the pressure should go 
up to 300 mm. of water or above in ten 
seconds, and should drop back to normal 
within ten seconds after release of the 
jugular compression. If there is a complete 
block in the canal between the needle and 
the brain, there will be no change in pres- 
sure readings. A partial block will give only 
a slight rise; however, it is often necessary 
to do combined lumbar and cisternal punc- 
tures to demonstrate clearly a partial block. 
The Queckenstedt test depends on the 
prevention of flow of blood from the 
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cranium by pressure on the jugular veins. 
This causes a rise in intracranial prpsure 
which in turn increases the pressure in the 
spinal canal. 

In the presence of lateral sinus throm- 
bosis or of jugular vein thrombosis, digital 
compression of the jugular vein on the 
involved side causes no change in intra- 
spinal pressure, whereas compression of the 
opposite jugular vein causes a rise. The 
diagnostic significance of these findings is 
obvious. 

After manometric studies have been 
completed, about 3 cc. of fluid should be 
collected in each of three sterile test tubes 
for the examinations to be discussed. Nor- 
mally, the fluid escapes drop by drop, but 
if it is under increased pressure it may 
come out in a steady stream. Since the type 
of flow depends not only on the intraspinal 
pressure but also on the bore and patency 
of the needle, it is obvious that estimation 
of the intraspinal pressure by counting the 
number of drops per minute or from the 
velocity of flow is subject to many errors. 

The normal cerebrospinal fluid is a clear, 
colorless, slightly alkaline liquid which does 
not coagulate spontaneously. Its specific 
gravity is 1.006 to 1.008. It contains sodium 
chloride (720 to 750 mg. per cent), a trace 
of albumin (25 to 50 mg. per cent), urea (20 
to 50 mg. per cent), and glucose (50 to 60 
mg. per cent). Normal cerebrospinal fluid 
contains few or no cells. 

A complete study of the cerebrospinal 
fluid includes examination of its physical 
properties, chemical composition and bac- 
terial content, determination of the number 
and character of cells present and per- 
formance of certain serologic tests. The 
clinician should interpret the gross findings 
and should make a cell count and a stained 
smear, but further examination should be 
done by a competent serologist. 

If the cerebrospinal fluid is clear, it does 
not follow that it is normal, as the fluid 
niaj’^ be clear in syphilis, epidemic encepha- 
litis and early tuberculous meningitis. Gen- 
erally, however, abnormal fluid presents 
changes varying from a slight cloudiness to 


actual purulency or shows flocculation. The 
faintest discoloration or the least turbidity 
in spinal fluid is significant. To detect such 
changes the fluid may be compared by day- 
light with tap water in a similar test tube. 

Gross blood in the spinal fluid may be 
due to (i) trauma to the meninges during 
puncture or to accidental puncture of a 
vein, or (2) hemorrhage into the cerebro- 
spinal fluid from disease of or trauma to the 
meninges of the brain, spinal cord or cere- 
bral ventricles. Fresh blood from trauma 
incident to puncture is generally not well 
mixed with the fluid and when the speci- 
men is centrifuged the supernatant fluid is 
fairly clear. Blood from higher up in the 
system generally is well mixed. Xantho- 
chromia may be the only evidence of an old 
hemorrhage. Blood interferes with chemical 
and cytologic examination. If the blood is 
incident to puncture and the fluid does not 
come clear after a few drops, a puncture 
should be done in a higher interspace or the 
procedure should be repeated in a few days. 

Xanthochromia does not necessarily indi- 
cate hemorrhage. A yellow colored fluid is 
often found below the level of compression 
of the cord produced by tumors, tubercu- 
losis, syphilis or bone disease. There are 
two syndromes described that are signifi- 
cant of cord compression. The syndrome of 
Froin is the presence of xanthochromic 
spinal fluid that clots spontaneously but 
has a normal cell count. The syndrome of 
Nonne is the presence of spinal fluid with 
an increase of protein but an absence of 
pleocytosis. 

Cytologic study is an important part of 
examination of the cerebrospinal fluid. Cell 
counts are done with a counting chamber, 
as in the method used for blood count 
determinations. In syphilis, tuberculosis, 
epidemic encephalitis and late in acute 
anterior poliomyelitis there is a pleocytosis 
with predominance of lymphocytes. In 
rneningococcal meningitis and other menin- 
gitides due to pyogenic organisms, pleo- 
cj^osis IS present with a predominance of 
polymorphonoclear leucocytes. The total 
number of cells is an index to the severity 
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of the meningeal reaction. Tumor cells may 
be found in the sediment of the spinal fiuid 
in the presence of a malignant neoplasm 
of the meninges. 

Any sediment should be stained with 
methylene blue and studied for the presence 
of organisms. Culture or guinea pig inocula- 
tion should be done by a competent 
pathologist. 

Chemical analyses may be helpful in 
diagnostic problems. An increase in the 
protein content of the cerebrospinal fluid 
indicates meningitis. Glucose concentration 
is diminished or absent in tuberculosis and 
pyogenic meningitis. Glucose concentration 
is increased in epidemic encephalitis. Urea 
is increased in uremia. These examinations, 
as well as the Wassermann reaction, col- 
loidal gold test and mastic test, are pro- 
cedures best done in a well equipped 
laboratory. 

Aside from the pressure and fluid studies 
mentioned above, spinal puncture is used 
for two other important diagnostic proce- 
dures: (i) The injection of air into the 
lumbar canal as a contrast medium in 
roentgenographic study of the cerebro- 
spinal system. This procedure was intro- 
duced by Dandy® in 1919 for the study of 
tumors of the nervous system. He considers 
it dangerous in the presence of brain tumors 
and prefers the injection of air directly into 
the ventricles for such studies (ventricu- 
lography). (2) The injection of radiopaque 
solutions into the subarachnoid space for 
roentgenographic studies of the central 
nervous system. Iodized oils and thorotrast 
have been used, but thorotrast has been 
generally discontinued because it was found 
unsafe. Iodized oils should be used with 
caution as they, too, are irritants, are not 
absorbed and cannot be removed entirely 
from the subarachnoid space. 

THERAPEUTIC SPINAL PUNCTURE 

Spinal puncture is frequently used for 
therapeutic purposes, some of which are 
listed below: 

I. Production of spinal anesthesia. 


2. Relief of increased intracranial pres- 
sure in: 

(a) Head injuries 

(b) Coma due to sunstroke 

(c) Electric shock 

(cl) Uremia with convulsions 

(c) Delirium tremens due to alcohol- 
ism 

(/) Hydrocephalus 

3. Introduction of antimeningococcus 
serum in epidemic meningitis. 

4. Introduction of antitetanic serum. 

5. Introduction of salvarsanized serum. 

6. Introduction of magnesium sulfate in 
tetanus. 

CONTRAINDICATIONS 

Spinal puncture is dangerous in the 
presence of a marked increase of intra- 
cranial pressure, as sudden release maj' 
cause compression of the medulla. If the 
history or physical examination suggests 
increase in intracranial pressure, or if the 
optic discs are choked, it is safer not to do a 
spinal puncture. If one is necessary, ex- 
treme caution should be exercised and only 
a small quantity of fluid should be removed 
from the spinal canal. Posterior fossa 
tumors are considered more dangerous than 
supratentorial tumors, as the cerebellum 
may herniate into the foramen magnum 
and compress the medulla. 

COMPLICATIONS 

Although death directly attributable to 
spinal puncture is infrequent, as is evident 
in the report of Wieder’’ of one death in 
thirteen thousand patients subjected to 
spinal puncture, the procedure should 
never be taken too lightly. Sudden release 
of a markedly increased intracranial pres- 
sure may force the medulla into the fora- 
men magnum and cause instant death. 

The most frequent but usually least 
serious complication is the postpuncture 
headache. This has been considered a “hy- 
potensive” headache and is believed to be 
due to leakage of fluid through the rent in 
the arachnoid and the dura. It can be 
guarded against by using the smallest needle 
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possible with a short tapered point (Pit- 
kin).® Nelson® suggested that to prevent 
leakage a piece of sterile catgut be intro- 
duced through the needle and left in place 
to plug the hole, but this has not been 
generally adopted. The following discussion 
of J. E. Moore and his associates^ covers 
the more important points in the manage- 
ment of spinal puncture headaches; 

“Puncture headache may be prevented 
in practically every patient by performing 
the puncture with the patient in the recum- 
bent position in bed, and by keeping him 
flat in bed in a horizontal position for 
48 hours afterward. This necessitates the 
use of a bedpan and of someone to assist the 
patient at mealtimes. He should be warned 
against sitting up. 

“If the puncture is done in the office or 
clinic the patient should be sent home to 
bed at once, with instructions to remain 
there, as above advised, for 48 hours. Under 
these conditions a few patients will develop 
headaches even when a needle of very small 
caliber is used. Puncture headache is char- 
acterized by its great severity while the 
patient is in the erect posture, and by its 
prompt and usually complete disappear- 
ance as soon as he lies down. It is some- 
times, though infrequently, associated with 
nausea and vomiting. If a headache occurs, 
the patient should be reassured, sent to bed 
for an additional 3 or 4 days, and instructed 
to drink a great deal of water. The head- 
ache is difficult to control with drugs if the 
patient insists on being up. It commonly 
lasts 3 or 4 days, but may persist for 2 
weeks. It is not serious.” 


Pease” called attention to the possibility 
of introducing the needle too far and injur- 
ing the intervertebral disc. Milward and 
Grout^^ reported five instances of damage 
to an intervertebral joint following lumbar 
puncture. 

In the presence of a cord tumor, spinal 
puncture may be followed by sudden and 
marked increase of symptoms. This is an 
important diagnostic point. The segmental 
level may also become more definite. 
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USE OF LOCAL ANESTHESIA IN MINOR LACERATIONS 

Richard T, Shackelford, m.d. 

BALTIMORE, MARYLAND 


T he first duty of a surgeon called to 
treat a patient with a minor laceration 
is to determine the extent of the in- 
jury. This decided upon he is responsible 
for treating that wound in a way which will 
first safeguard the life of the patient, sec- 
ond, give the best functional result possible, 
and third, be carried out with a minimal 
amount of suffering to the patient. It is 
with this last in mind that the present 
paper has been prepared. 

The present series of private patients 
was begun in 1934, with emphasis on the 
fact that the procedure was utilized in 
minor lacerations only, namely, those in 
which the skin and subcutaneous tissue had 
been divided, and an occasional instance 
where a muscle or superficial tendon had 
been severed. It was not used in those 
wounds grossly soiled and embedded with 
dirt. 

PROCEDURE 

After determining the nature and extent 
of the injury, any hair about the wound was 
removed by shaving. The skin of the sur- 
rounding area was then cleaned with green 
soap and water, care being taken not to 
permit the soap to enter the raw laceration. 
The wound was flushed with sterile physi- 
ologic saline. The surgeon scrubbed his own 
hands and forearms in the usual manner 
for about five minutes, completing this by 
immersing them in alcohol for one minute. 
In the past three years sterile rubber gloves 
have been worn, while in the first two years 
they were not considered necessary (no 
difference in results has been noted). Inas- 
much as all of these patients were treated 
in an accident room where ungowned or 
unmasked attendants are constantly enter- 
ing, no gown or mask was worn. 

The area about the wound was prepared 
by applying some antiseptic. In the earlier 


cases Scott’s solution was used. It, how- 
ever, had the disadvantage of causing pain 
if it entered the raw area. In subsequent 
cases kalmeride was employed but was 
found to have the same disagreeable effect. 
This was discarded in favor of 2 per cent 
aqueous solution of mercurochrome which 
could be placed in the laceration itself 
without discomfort; this in turn, because of 
its red stain, has been succeeded by i : 1000 
aqueous solution of mcrthiolate which is 
colorless and can be applied to the raw 
surface as well as the surrounding intact 
skin without discomfort. No difference be- 
tween these antiseptics was noted as far as 
concerned the healing of the wound or the 
prevention of infection. 

The area was then draped with sterile 
towels in the usual manner. The wound 
was inspected carefully for foreign bodies 
which, if present, were removed, along with 
any blood clots which remained. 

The local anesthetic was then applied in 
the following manner: 1 per cent procaine 
hydrochloride was injected subcutaneouslj’^ 
by means of a 2 or 5 cc. Luer syringe fitted 
with a small hypodermic needle. The needle 
point was inserted just beneath the cut 
edge of the skin (Fig. i) entering through 
the raw surface and the subcutaneous 
tissue infiltrated. The insertion of the 
needle in this fashion caused apparently no 
pain and the injection of the fluid was fol- 
lowed by immediate anesthesia. The entire 
circumference of the wound was infiltrated 
in this manner. If the wound edges were 
badly contused so as to appear doubtfully 
viable or were soiled by some substance 
dlflicult to remove, as grease, they were 
painlessly excised with a sharp knife. The 
sutures could then be placed at leisure with 
no pain or discomfort to the patient and 
without destroying the confidence of very 
young children. 
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Lacerations of the face, neck, shoulders 
or other visible areas were repaired with 
horsehair, using an end-on mattress suture 
popularized in this locality by Dr. J. S. 
Davis.® The scalp and perineum were 
stitched with silk by means of the usual 
Lembert suture. In a few instances buried 
ligatures or sutures were necessary and 
they were of plain No. o catgut. In some 
wounds with marked overhanging of large 
flaps and large dead spaces a drain was 
inserted and removed at the end of forty- 
eight hours. Stitches were removed from 
the face in four to five days from the scalp 
and from the back in six to seven days. 
Where the laceration extended across a 
joint, as the interphalangeal joint of a 
finger, that joint was immobilized with 
a splint. 

In previous years the dressing usually 
consisted of dry gauze, recently, however, 
xeroform gauze was applied immediately 
over the wound with dry gauze superim- 
posed upon it. This is believed to be of 
value, particularly in hot weather, inas- 
much as the greasy ointment serves as a 
protection to the wound against outside 
contamination from perspiration, while it is 
not a rigid enough seal to retain pus under 
pressure should infection occur. Wounds of 
the lip, nostril and canthus of the eye, 
Avhere a dressing is difficult to apply and 
contaminating secretions are present, were 
dressed by the direct application of com- 
pound tincture of benzoin evaporated to a 
sticky consistency. When exposed to the 
air this dried quite rapidly, forming a 
waterproof seal to the suture line. It was 
easily removed when the time arrived for a 
change of dressing by applying vaseline to 
the area twenty-four hours before the ap- 
pointment and on arrival the benzoin had 
changed from a hard to a soft consistency 
and could be picked off with forceps with- 
out difficulty. 

DISADVANTAGES 

The most serious objection is a theoreti- 
cal one, namely, that the needle is entering 
uncontaminated tissue through a poten- 


tially contaminated field and in this manner 
might carry some bacteria upon its surface 
which would be disseminated by the in- 




Fig. I. Diagram illustrating the insertion of 
the needle point through the cot edge and 
just beneath the skin into the subcutaneous 
tissue. 

filtration. The theory presented is reason- 
able but no supporting evidence, clinical or 
experimental, could be found either in the 
literature or by word of mouth. 

The second objection is likewise theoreti- 
cal, namely, that the use of infiltrative 
anesthesia retards the healing of wounds 
due to the presence of ischemia and the 
increased liability to infection. No clinical 
or experimental support of this was found 
and indeed Gwathmey"* states that “heal- 
ing is in no way hindered” by local 
anesthesia. 

Griswold,^ in 1938, states that if local 
anesthesia is utilized in fresh wounds it 
should be injected through the surface of 
the intact skin, but gives no reasons or 
supporting evidence. 

Christopher^ states that the use of local 
anesthesia in open wounds should be more 
generally employed and that its omission is 
generally due either to the unpreparedness 
or the laziness of the physician. He advises 
injecting the anesthetic into the skin at the 
margins of the wound but the illustration 
shows the needle penetrating the unbroken 
skin surface. 

Hertzler® states that “usually in emer- 
gency work a linear injury to the soft parts 
IS sutured without formality. The sensibili- 
ties of the patient, however, can be spared 
by infiltrating endermically an elliptical 
line about the wound with novocaine.” 
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The other authorities on surgery, minor 
surgery, traumatic surgery and anesthesia, 
who were consulted, did not mention the 
use of local anesthesia for minor lacerations. 

RESULTS 

This method was used in 255 cases in- 
volving 372 separate lacerations in various 
parts of the body. Seventeen of these pa- 

Taiiit I 


Location 

No. of 
Cases 

Infec- 1 
lions 1 

! 

No 

Follow- 

»‘P 

Forehead 

7 ' 

0 

3 

Scalp. 

48 

0 

I 

Fingers 

39 

4 

2 

Lip 

24 

I 

3 

Chin 

23 

1 0 

1 0 

Leg 

1 22 

1 I 

j 2 

Face 

21 

0 

0 

Hand 

18 

0 

2 

Nose 

17 

0 

0 

Forearm 

16 j 

0 

2 

Eyelid 

16 ! 

0 

1 0 

Elbow 

I I 1 

0 

0 

Knee 

10 

I 

0 

Ear 

7 

0 

1 J 

upper arm 

7 

0 

0 

Thigh 

6 

0 

0 

Perineum 

5 

0 ' 

0 

Back 

4 

0 1 

I 

Foot 

2 

0 

0 

Toe 

I 

0 

0 

Buttock 

I 

0 

0 

Penis 

r 

C) 

0 

A\illa 

I 

0 

0 

Abdomen 

I 

0 

0 

Total 

372 

7 

*7 


tients did not return for the removal of 
sutures or other follow-up and, therefore, 
were discarded. Of the remaining 238 pa- 
tients with 355 wounds, all healed without 
infection except seven, an incidence of 
1 .9 per cent. Of the clean cases, 321 patients 
were discharged well within one week, ten 
at the end of ten days and three after two 
weeks. The exact time of healing of the 
remaining sixteen is not mentioned due to 
the fact that there were other injuries upon 
which more emphasis was placed. 

In five cases there were sloughs due to a 
questionable blood supply to the flaps at 


the time of suturing. These five patients 
were under treatment for six weeks, eight- 
een days, three weeks, two weeks and two 
and one-half weeks, respectively. Any case 
with even the most superficial and minor 
infection was classified as such. 


Ta!)U. II 

Apes in Years No. of Cases 

0-5 (younpest 17 months) 14 

5-10... . 28 

1 0-20 40 

20-30 56 

3'’-4» 45 

40-50 21 

50-60 16 

60-70 10 

70-80 (oldest 77 years) 4 

Not known 21 


Total 255 

Of the seven infected patients four infec- 
tions occurred in wounds of the fingers 
when the patients, against advice, con- 
tinued manual labor under dirty circum- 
stances, soiling the dressings and immersing 
their hands in water. One of these devel- 
oped a thenar abscess which subsequently 
had to be opened, thus prolonging treat- 
ment for four weeks. In another, removal 
of the sutures provided adequate drainage 
and he was discharged in two weeks. One 
laceration of the knee became infected and 
required four weeks for healing, while an- 
other laceration of the lower leg likewise 
infected required three and one-half weeks 
of treatment. The seventh, a lacerated lip, 
healed promptly in one week. In no case 
was the infection severe enough to endan- 
ger the life of the patient or to require 
hospitalization for its treatment. The ana- 
tomic distribution of the injuries is tabu- 
lated in Table i. 

No difference was noted in the appear- 
ance of the scar as compared to those cases 
in which other injuries made a general 
anesthetic necessar3'^ for their treatment as 
well as the suturing of the wound. 

ADVANTAGES OF THE PROCEDURE 

The prime advantage of this method of 
treating minor lacerations is that it renders 
the treatment painless. This is believed to 
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be a valuable asset and indirectly may 
cause even further benefits. Thus sutures 
could be placed leisurely and exactly as 
desired without being malplaced due to the 
wincing of an adult or the struggles of a 
child. Furthermore, the wound could be 
more carefully inspected for the presence of 


Table m 

Cause of Injury No. of Cases 

Automobile n? 

Bumping against unseen object 29 

Fall 24 

Glass or tin 24 

Sharp instrument 18 

Athletics 18 

Machinery 10 

Struck by stone 4 

Fight 3 

Kicked by horse 2 

Dog bite 2 

Epilepsy I 

Not known 3 

Total 255 


foreign bodies, unhindered by the above 
movements. Again, many children, whose 
confidence in the surgeon was not shattered 
by a painful procedure, permitted the re- 
pair of their wounds in this fashion; whereas 
a general anesthetic with its greater risk as 
well as expense would have been necessary. 
This is illustrated in Table ii which shows 
that fourteen of the above patients were 
less than 5 years of age, the youngest being 
17 months, while an additional twenty- 
eight were between 3 and 10, ages wherein 
cooperation would often be impossible for a 


painful procedure. The oldest patient was 

77- 1 . ■ , 

Furthermore, the method is simple, re- 
quires no special apparatus or assistance 
and is applicable to office as well as hospital 
practice. 


COMMENT 

The writer hesitated before presenting 
such a minor subject and had some qualms 
about advocating a procedure which has 
had the disapproval of at least some 
authorities. Furthermore, he is well aware 
of the theoretical soundness of the objec- 
tions voiced. With no objective evidence 
against the procedure, while actual experi- 
ence in 355 wounds has given what is 
believed to be a satisfactory result, it is the 
author’s conviction that the practical ad- 
vantages have outweighed the theoretical 
danger. However, it should be utilized only 
in selected cases, eliminating the grossly 
dirty, badly contused wounds and restrict- 
ing its use to those lacerations which are 
linear in type and relatively clean. 
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PARALDEHYDE: A BASAL ANESTHETIC FOR 
TONSILLECTOMY IN CHILDREN 

Louis Zisserman, m.d. amd Herman B. Cohen, m.d. 


Diroclor of Anesthesia Division, Jewish I lospitnl 

PHILADELPHIA, 

T he importance of preoperative seda- 
tion is almost universally accepted. 
There is, however, no unanimity as to 
drug or dosage. Paraldehyde by rectal 
instillation has been used for this purpose 
for many years, almost all of the published 
literature emanating from abroad. Reports 
from Great Britain and her colonies 
have been most enthusiastic. Claims have 
been made that this method of sedation is 
(a) safe for both children and adults; (b) 
rapid and certain in action; (c) safe for use 
in “bad risk” patients, such as decom- 
pensated cardiacs, cachectics, and chronic 
nephritics; (d) offering complete amnesia 
with a refreshing sleep. 

In addition, the statement is repeated!}^ 
made that there is no effect upon either 
circulatory or respiratory system, almost 
all of the drug being eliminated unchanged 
through the lungs, the remainder through 
the kidneys. 

Impressed with the valuable properties 
ascribed to paraldehyde by rectum, and es- 
pecially the favorable report of Sourasky” 
on its use as a preliminary to tonsillectomy 
in children, we have been giving paralde- 
hyde by rectum routinely since 1937 as a 
premedication for tonsillectomy to all 
children on Otolaryngologlcal Ward Serv- 
ice Number Three at the Jewish Hospital. 
The following technique has been used. 

The patient is given a simple enema the 
morning of operation. One hour preopera- 
tively he receives a retention enema of 
paraldehyde. In the first series of 104 con- 
secutive cases, this was used in the propor- 
tion of I c.c. for every 5 pounds of body 
weight. In the second series of 1 17 consecu- 
tive cases, the ratio was changed to 1:8. 
In several unselected cases this was fur- 


Cliicf of Otolaryngologlcal Service III, Jewish Hospital 
PENNSYLVANIA 

ther reduced to 1:10. The largest dose ever 
used was 20 c.c. in a 12 year old child. 

The paraldehyde is usually mixed bj’’ 
simple agitation with an equal volume of 
tap water and given with a soft rubber 
catheter and syringe at room temperature. 
Occasionally mineral oil is substituted for 
the water. The enema is easily retained by 
all but the youngest children who some- 
times do not cooperate. Within fifteen 
minutes, patients fall into a sound sleep 
that resembles normal slumber. Although 
they can be aroused, they are somewhat 
confused and fall off to sleep again. Pre- 
operative restlessness and excitement are 
not observed nor are there any other 
untoward symptoms. 

All the children in our series took anes- 
thesia well (invariabl}' open drop ether). 
After the operation, they continued to sleep 
for four or five hours, a slumber that was 
peaceful and much longer than that usually 
seen. If vomiting occurred, they awoke for 
a short spell and then promptly returned 
to sleep. Drowsiness was observed for 
about twelve hours. There was no hang- 
over, proctitis, or other unpleasant sequela. 
The pharyngeal reflexes were not interfered 
with during operation. 

As a control, the records of a number of 
routine tonsillectomies performed on the 
same service just prior to 1937 without 
benefit of any preniedication were re- 
viewed. Postoperative vomiting in the 
paraldehyde group was diminished both in 
extent and in the number of patients 
affected, occurring in 43.3 per cent of pa- 
tients receiving paraldehyde in the 1 ; 5 
ratio, 50.4 per cent of those receiving it in 
the 1:8 ratio and 63.3 per cent of the 
controls. 
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Postoperative resuturing for profuse 
bleeding was required in two of the paralde- 
hyde and two of the control series. In all 
four instances, the additional suturing was 
required about five to twelve hours after 
the operation. There was nothing to sug- 


Table I 

NUMBER OF CASES BY AGES 


Dose 

Age 

Total 

2 i 

3 

4 

5 

6 

7 

8 

9 

1 

10 

1 

11 

12 

1:5 

11 

8 

1 

11 

10 

22 

12 

1 

10 

8 

4 

4 

4 ' 

104 

1:8 

6 

12 

18 

16' 

24 

10 

13 

6 

3 

7 

2 

117 

i;io 





I 

I 

1 





3 

Total 

17 

20 

29 

26 

47 

23 

24 

14 

7 

1 1 

6 

224 

Controls 

29 

57 

46 

'54 

52 

44 

29 

23 

22 

12 

16 

1 384 


gest more bleeding or capillary oozing in 
those patients under paraldehyde narcosis. 

The nursing staff did not find the ad- 
ministration of the sedation an involved 
procedure. On the contrary, they were 
most enthusiastic because of the smooth 
postoperative convalescence. The higher 


Table ii 

NUMBER OF cases OF POSTOPERATIVE VOMITING 



Age 

Total 

Per- 

cent- 

age 

2 

1 

3 

4 

5 

6 

7 

8 


10 

I I 

12 

Paralde- 





1 


1 




1 

1 



hyde 








i 


1 




cases 

7 

8 

18 

15 

21 

II 

14 

5 

3 

5 

0 

107 

47 8 

Controls. 

I I 

35 


32 

41 

33 

16 

1 

14 

16 

9 

8 

243 

63 3 


dosage was considered more effective and 
more satisfactory. The unpleasant odor of 
paraldehyde was not a factor of any impor- 
tance in this study in that it was not 
perceptible to anyone postoperatively and 
was never even noticed by the patient. On 
questioning, many of the older children 
acknowledged complete amnesia of recent 
events, some of them asking Tvhen the 
tonsillectomy was going to be performed. 


The wide margin of safety present with 
paraldehyde is illustrated by the following 
case report presented here through the 
courtesy of the attending surgeon.* 

R. Z., a white male child, 9 years old, was 
admitted to the Jewish Hospital with a diagno- 
sis of acute appendicitis. His temperature, 
pulse and respirations were ioo°f., no and 22 
respectively. He was to have received 2 drachms 
of paraldehyde mixed with i ounce of water as 
a retention enema, but was inadvertently given 


Table hi 


Paralde- 

hyde 

Dose 

No. of 
Cases 

1 

Average Pulse 
Rate 

Postoperative 

Before 

Opera- 

tion 

After 

Opera- 

tion 

Abdom- 

inal 

Pain 

Ear- 

ache 

1:5 

104 

102 4 1 

113-7 

1 


1:8 

117 

100 8 

108.6 



I :io 

3 





Total 

224 



2 

0 

Controls 

384 

loi 5 

I I I 0 

3 

4 


2 ounces of paraldehyde. Within fifteen min- 
utes, the patient lapsed into unconsciousness 
with shallow breathing, pin-point pupils and 
some cyanosis. The error in dosage was noted 
immediately and a mixture of oxygen-carbon 
dioxide administered. One-half hour later, the 
patient’s condition being considered good, 
operation was performed without additional 
anesthesia and a gangrenous appendix removed 
without drainage. At this time, the pulse 
reached a high of 160 per minute with a respira- 
tory rate of 44 per minute. The temperature 
rose to ioi°F. (All temperatures are rectal.) A 
continuous intravenous infusion of 10 per cent 
glucose in normal salt solution was begun al- 
though there were no alarming signs. Gradual 
return of consciousness began, followed by 
complete recovery about twelve hours after the 
administration of the drug. Convalescence 
thereafter was entirely uneventful. Urinalyses 
were entirely negative throughout. 

Hanson^- described a case in which 4 
ounces of paraldehyde were given by rec- 

* From the surgic.Tl service of Dr. N. Rothschild. 



5 o8 American j.mriiai of SurRory Zlsscrman, Colicii — Paralclchyclc 


Dl Cl MIJI H, 1940 


turn in a single dose to a woman in labor 
instead of the desired 4 drachms. The pa- 
tient made a complete recovery and renal 
activity was at no time aflectcd. 

Walker'^ had a similiar experience, the 
dose given being 2 ounces each of paralde- 
hyde and ether. There were no secjuelae. 

The entire subject of paraldehyde poi- 
soning has been reviewed by Kotz, Roth 
and Ryon,” who concluded that paralde- 
hyde is a relatively safe and en'cctive 
analgesic agent and that fatal poisoning 
with it is rare despite frequent overdosage. 

SUMMARY 

Paraldehyde was used as a preoperative 
sedative for tonsillectomy in children in 224 
cases. Best results were obtained using 
I c.c. of paraldehyde for every 5 pounds of 
body weight, mixed \vith an equal volume 
of tap M'ater as a retention enema. The 
results Avere highly gratifying, the method 
simple and safe, the cost insignificant. No 
untONvard reactions were observed. 

A case of accidental administration of 
60 c.c. of paraldehyde by rectum to a 9 year 


old child, with uneventful recovery, is 
reported. 
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I NFECTIOUS tenosynovitis is best il- 
lustrated in the hand and forearm for 
we find these sites most frequently in- 
volved. This type of infection is always a 
serious one and may result in complete loss 
of function of the involved digit together 
with considerable stiffening of the hand. 
While the offending organisms are usually 
the streptococcus or staphylococcus, other 
organisms may affect the tendon sheaths. 

From a clinical point of view the sheaths 
upon the flexor surface of the hand are the 
most important. Figure i illustrates the lo- 
cation of the various sheaths and the 
incisions necessary to give adequate drain- 
age. On the dorsum of the hand the 
sheaths are less extensive but the infection 


Usually the patient will remember the 
entrance of some foreign body into the 
hand or a puncture of the finger, and all 
of these penetrating wounds are particu- 
larly dangerous if located over the flexor 
creases of the fingers or thumb. At this 
point the sheath lies close to the skin, and 
is not protected by the pad of fat found 
over the shaft of the phalanx. Infection 
may also start by direct extension of a 
nearby infection and the finger will quickly 
assume the semiflexed attitude. Exquisite 
tenderness will be found along the sheath 
throughout its entire course. Immediate 
operation should be done to relieve the 
tension before there is necrosis of the 
tendon; and if the infection lies within 


here can also rupture into the adjacent 
fascial spaces of the palm. 

With the organisms of streptococcus and 
staphylococcus the infection is commonly 
an acute one and the viability of the 
tendon is always threatened if the patient 
is not treated promptly. 

A puncture wound in the pulp of the 
finger may cause a local infection and 
easily extend across the thin membrane 
constituting the terminus of the flexor 
tendon sheath. The streptococcic infection 


the tendon sheath itself, it must be quickly 
opened and every effort made to give 
adequate drainage. Incisions, therefore, 
must be made as outlined, placing them 
on the side of the finger toward the dorsum 
and not on the flexor surface. The incision 
by being placed on the side will prevent 
any tendency to bowing of the underlying 
tendon and the resultant scar will give a 
minimum of functional disability. The ves- 
sels and nerves will be avoided by placing 
the incision toward the dorsum of the 


may spread up into the finger or hand in finger as shown in the diagram and ade- 
only a few hours; and while the staphy- quate drainage of the sheath will be 
lococcus spreads more slowly, local disten- provided. Care should be taken to retain 
tion of the tissues with exquisite pain and bridges of the tendon sheath opposite each 
tenderness is the rule. Kanavel has shown joint as shown by the diagram and the 
conclusively the pathway these infections skin wound should be loosely packed— 
of the hand follow. He has stressed that not the tendon sheath. Care should also be 


one must be familiar with the essential 
anatomy of the hand to appreciate and 
prevent dangerous complications from in- 
fections of the tendon sheath. 

Following involvement of the tendon, 
there may be separation with the final 
death and destruction of the tendon. 


taken not to lift or disturb the tendon 
sheath from its bed. Following this emer- 
gency surgery, a i/iooo solution of acro- 
flavine and glycerin or sterile parafiin oil 
may be used to prevent the packing from 
adhering to the surrounding tissues and yet 
permit free drainage. This dressing can 
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be easily changed with a minimum amount When the dorsal synovial sheaths are 
of discomfort to the jjatient, but it need infected, splitting of the sheath throughout 
not be changed more than once a day. If its course apparently gives the best results, 



Fig. t. A, anatomic distribution of llcvor tendon slieatlis. 
B, elective skin incisions for draining tendon sheath in- 
fections. On fingers incisions should be posteromedial or 
posterolateral. C, illustrating how island of tendon sheath 
should be preserved at fievion creases. D, incisions should 
not be prolonged to injure branches of ulna nerve. 


this technic is emploj^ed, hot compresses 
and hot sand bags can be discontinued 
except for the first few days of the inflam- 
matory reaction. It is well to splint the 
fingers but to allow motion early, so the 
time of splinting can be cut as short as 
possible. Couch advises that the hand be 
laid on a pillow with the palm upward or 
carried in a sling as it will fall into a much 
better functional position than if it is per- 
mitted to rest palm downward. This latter 
position may give rise to a rather useless 
type of “flat hand.” Active movement of 
these infected hands should be started as 
soon as the patient comes out of the 
anesthetic; and if one is dealing with a 
cooperative patient, later results will repay 
im for his initial pain and discomfort on 
forced movement. 


but this localit}’^ is much less frequently 
affected than the palmar sheaths and the 
danger of the fascial spaces being involved 
is also less. 

The treatment pursued in the first few 
days following the incision and drainage 
is very important. It is a good plan to 
Immerse the patient’s hand and forearm 
in hot sterile water while the surgeon 
gently and passively moves and extends 
the fingers and wrist several times each 
day. This early, gentle manipulation will 
encourage the patient to move the involved 
tendon sheaths. 

Sulfanilamide is routinely used in all 
the streptococcic, staphylococcic and gono- 
coccic infections involving tendon sheaths. 

Gonococcic tenosynovitis can be estab- 
lished bj'’ the history of a recent urethritis 
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and finding of the organism on smear. It 
is not as common a complication of gonor- 
rhea as a transient multiple arthritis, but 
when found is best treated by local rest 
to the part and ehemotherapy. 

Syphilis involving the tendon sheaths is 
oecasionally seen but is not a rapidly 
fulminating process, although it may be a 
manifestation of the disease in its early 
stage. It yields most satisfactorily to anti- 
luetic treatment. 

Another form of sheath infection is 
caused by the tubercle bacillus. It is most 
commonly found involving the flexors and 
extensors of the wrist, but it may be found 
in the tendon sheaths about the ankle. It 
is characterized by a leathery crepitation 
which can be felt and sometimes heard if 
the tendons actively move. It is a chronic 
process and on opening the sheaths a vary- 
ing number of “rice bodies” may fall out 


of the wound. Treatment consists in 
evacuating these “rice bodies” and in mak- 
ing as complete an excision of all the 
infected tissue as possible. Excision of the 
tendon sheaths in these cases is tedious 
but offers the best chance of cure. A more 
conservative method advised may consist 
in introducing 5 per cent iodoform in 
glycerin into the tendon sheaths followed 
by a long period of immobilization. 

SUMMARY 

Acute infections of the tendon sheaths 
most frequently involve the fingers and 
hand, and due to the anatomic arrange- 
ment of these sheaths rapid spread of the 
infection may be expected. 

Early adequate surgery along the areas 
of election shown in the diagram offer the 
best opportunity for the return of function. 


€ 13 ^ 
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Paul A. Pemberton, m.d. 

Fellow in Oriliopcclic SurKcry, University of Oklahoma School of Medicine 
OKLAHOMA CITY, OKLAHOMA 


T here are two constant, well clcftnccl 
fascial spaces in the palm. These 
spaces lie deep to the flexor tendons 
and their sheaths and to the digital nerves 
and vessels. It is important that the sur- 
geon who makes incisions for drainage of 
infection in this region have a knowledge of 
the anatomy of the hand. 

The middle palmar space lies between the 
flexor tendons and lumbricales anteriorly 
and the fascia covering the interosseus 
muscles behind. Medial!}' the space is 
limited by the attachment of tlie palmar 
fascia to the fifth metacarpal. The thenar 
space lies chiefly between the palmar fascia 
in front and the adductor pollicis behind. 
The flexor tendons and lumbrical muscle of 
the index finger are anterior to the medial 
portion of the thenar space. Laterally the 
space is limited by the radial bursa. These 
two spaces are separated from each other 
by a fibrous septum extending from the 
palmar fascia backward to the third meta- 
carpal. They extend distally to a line 
drawn from the ulnar end of the distal 
flexion crease of the palm to the radial end 
of the proximal flexion crease. Proximally 
they extend to about an inch below the 
distal flexion crease of the wrist. These 
spaces send projections along each finger to 
enclose the lumbrical muscles and the 
digital nerves and vessels. The lumbrical 
canal of the index finger enters the thenar 
space. The canals from the three medial 
fingers enter the middle palmar space. (Fig. 
I-) 

Fascial space abscesses occur after local 
implantation of pyogenic organisms. The 
injury responsible for the development of a 
hand infection may be anything from an 
apparently trivial prick with a pin or 
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splinter to an extensive laceration or con- 
tusion. The organism is usually a Strepto- 
coccus or Staphylococcus aureus. 

Infections of the fascial spaces of the 
palm are more often secondary to other 
infection in the hand than primary from 
direct injury. Infection may enter by exten- 
sion down the lumbrical canals either from 
subcutaneous infection in a finger or after 
rupture of an infected flexor tendon sheath 
at its proximal end. Either the radial or the 
ulnar bursa may rupture into the adjacent 
fascial space. Infection in the middle pal- 
mar space is usually from the middle, ring 
or little finger. Infection in the thenar space 
comes from the thumb or the index finger. 

The symptoms of palmar space abscesses 
are those of a severe local inflammation 
plus a general toxemia. Suppuration in 
either the middle palmar or the thenar 
space results in a swelling of the entire 
hand. The swelling over the back of the 
hand is usually great, but it is a pitting 
edema rather than the brawny induration 
seen on the palmar surface. The fingers and 
thumb are held in flexion but they can be 
moved passively with onl}' moderate pain. 
There is no well localized tenderness and 
no fluctuation even though the amount of 
pus present is considerable. 

In a middle palmar space infection there 
is usually a bulging in place of a concavity 
in the palm. In other tj'pes of hand infec- 
tions the concavity of the palm is often 
lost but it does not become a convexity. 
There is tenderness over the entire palm, 
particularly over the ulnar side. There is 
pain on moving the third, fourth and fifth 
fingers. There may be extension of the 
infection along the lumbical canals of these 
three fingers. This causes pain, tenderness, 
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redness and swelling in the webs between 
the fingers. Pointing or fluctuation may be 
present here. The infection sometimes ex- 



Fig. I. A, middle palmar space; b, thenar space; 
c, incision for drainage of middle palmar 
space; d, incisions for drainage of middle 
palmar space with extension into the 
lumbrical canals; e, incision on the back 
of the hand for drainage of the thenar space. 


Infection beginning on the thumb may 
reach the thenar space if it is confined to 
the subcutaneous tissues. Involvement of 



Space. 


tends between the heads of the meta- 
carpals and points on the dorsum of the 
web. 

A thenar space abscess results in an 
extreme amount of swelling of the thenar 
eminence. The swelling of the back of the 
hand is more marked on the radial side. 
Movements of the thumb and index finger 
are limited and more painful than move- 
ments of the other fingers. The abscess 
sometimes points in the web between the 
thumb and index finger. 

Involvement of both spaces is more 
difficult to diagnose. The extreme swelling 
of the entire hand, the large thenar emi- 
nence and the bulging in the palm are the 
most characteristic findings. 

In attempting to make a diagnosis of a 
possible fascial space abscess the first point 
to be determined is the site of the original 
injury. This should be followed by an 
accurate history of the subsequent course 
of the infection. 


the tendon sheath of the flexor pollicis 
longus will spread the infection through the 
radial bursa. From here it is more apt to 
extend to the ulnar bursa and to the fore- 
arm than it is to the thenar space. 

Infection extending upward from the 
index finger may reach the thenar space. 
This is particularly true if the flexor tendon 
sheath becomes infected and ruptures at 
its proximal end. Infection following injury 
to the tissues of the thenar eminence may 
reach the thenar space as the palmar fascia 
is thin over its lateral portion and forms a 
poor protective barrier. 

Infection from the middle and ring fin- 
gers, whether or not it involves the tendon 
sheaths, may reach the middle palmar 
space. This is also true of subcutaneous 
infection of the little finger. Infection in the 
tendon sheath of the little finger will con- 
tinue along the ulnar bursa and reach the 
forearm and the radial bursa before involv- 
ing the fascial spaces of the palm. 
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Infection implanted directly into the 
concavity of the palm will not spread 
through the palmar fascia. If it is placed 
under the aponeurosis, the infection will 
extend to the fascial spaces. 

Abscesses of the middle palmar and 
thenar spaces do not extend upward to the 
forearm. They may point in the webs be- 
tween the fingers and rupture on the back 
of this region or they may extend into the 
radial or ulnar bursas. Evidence of infec- 
tion above the wrist joint in the presence 
of fascial space abscesses indicates such an 
extension to the bursas. 

The prognosis of uncomplicated fascial 
space abscesses promptly recogni7.ed and 
properly treated should be excellent when 
compared to the end results of hand infec- 
tions involving tendon sheaths. 

TREATMENT 

The treatment of infection of the fascial 
spaces of the palm is incision and drainage 
as soon as a diagnosis of suppuration in this 
region can be made. To wait for such an 
abscess to point or to wait for fluctuation 
to occur may do irreparable damage by 
allowing the infection to spread to other 
structures. To wait until the day after a 
decision to operate has been made is 
negligence. 

The patient should be in a hospital in 
order not only to insure a proper operation 
but also to supervise the postoperative 
care. A general anesthetic is necessary. The 
arm is held vertical for at least three min- 
utes to drain the blood from it, then a 
tourniquet is applied. This may be a blood 
pressure cuff or a wide rubber band. 

The operator should have in mind before 
he begins just what anatomic structures he 
intends to expose. He should then proceed 
with a careful dissection to expose those 
structures. Skin incisions should be placed 
in such a manner that they allow adequate 
drainage, do not endanger important un- 
derlying structures and do not result in 
disabling contractures on healing. The 
wound edges and the underlying nerves, 
vessels and tendons or tendon sheaths 


should be retracted as the operation pro- 
ceeds to allow a good view of the bottom 
of the wound at all times. There is no place 
in the surgery of hand infections for the 
quick, stabbing incision. If pus enters the 
wound, it should not be considered a signal 
that the operation is finished. The pus 
should be wiped out and the operator 
should continue until he is certain that all 
abscess cavities are opened adequately'. 

The middle palmar space can best be 
opened by an incision which begins in the 
interval between the metacarpals of the 
middle and ring fingers at the distal flexion 
crease of the palm or just proximal to the 
crease. From here the incision runs parallel 
to this crease across the metacarpal of the 
ring finger, then curves upward and runs 
parallel to and just in front of the ulnar 
border of this metarpal as far as the proxi- 
mal flexion crease. The flexor tendons of 
the ring finger will be exposed and are to 
be retracted laterally. The digital vessels 
and nerve to the ulnar side of the ring 
finger will be exposed and should be re- 
tracted medially. The middle palmar space 
can then be opened through an incision 
similar to the skin incision. The ulnar bursa 
extends as far distally as the proximal 
flexion crease, therefore, care must be used 
to avoid injuring the ulnar bursa in the 
upper end of the wound. This incision 
allows good drainage of the middle palmar 
space, does not injure nerves or vessels and 
does not cross flexion creases with a result- 
ant contracture of the scar. The incision 
can be extended proximally to open the 
ulnar bursa when this is also infected. 

If the infection extends down along the 
lumbrical canals, a better incision is one 
made directly over the infected spaces in 
the web between the fingers. This extends 
proximally to just above the distal flexion 
crease. From here a hemostat can be thrust 
into the middle palmar space. The incision 
must not extend across the edge of the web. 
In this incision as in the one previously 
described the digital nerve and vessels 
must be identified and retracted to avoid 
injuring them. This incision has the disad- 
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vantage of not giving as good exposure as 
the other and also it crosses a flexion crease 
at a right angle with a resultant danger of 
contracture developing. 

Thenar space abscess is drained through 
the back of the web between the thumb 
and index finger. (Fig. 2.) With the thumb 
in a position of opposition the incision is 
made along the anterior edge of the distal 
half of the metacarpal of the index finger. 
A hemostat is inserted into the thenar 
space and opened widely. The hemostat 
must not be inserted past the lateral border 
of the third metacarpal to avoid injuring 
the fibrous septum between the thenar and 
middle palmar spaces. In thenar space 
abscess pus will sometimes lie posterior to 
the adductor pollicis as well as in the usual 
position anterior to this muscle. Both loca- 
tions can be reached through this incision 
on the back of the web. 

When both the thenar and middle pal- 
mar spaces are infected, the intervening 
fibrous septum can be opened by a hemo- 
stat thrust through from the lateral side. 
However, a drain is not inserted through 
both spaces. There is no place for through- 
and-through drainage in hand infections. 

After the infected fascial space is opened 
a soft rubber drain is laid into the bottom 
of the cavity and brought out flat through 
the wound. A single strip of vaseline gauze 
can be used in place of the rubber dam. 
The drains are left in place one or two days. 
By this time it should be possible to remove 
them without danger of the wound closing 
too soon. 

A metal splint is Incorporated into the 
bandage after the hand is opened. This will 
permit proper fixation in the best possible 
position for function. The metal splint also 
allows wet dressings to be applied without 
disturbing the position of the hand. The 
hand is bandaged with the wrist in moder- 
ate extension with slight ulnar deviation; 


the fingers are partially flexed and are well 
separated from each other, and the thumb 
is in a position of opposition. 

Warm wet dressings of normal salt solu- 
tion are usually applied for twenty four 
hours or more following surgery. They are 
then continued for one or more hours daily 
as long as necessary. The wound is dressed 
daily using aseptic technic to avoid the 
introduction of secondary infection. At 
each dressing the hand is examined for 
evidence of further spread of infection. At 
the same time an attempt is made to put all 
the joints of the hand through a full range 
of motion. As soon as the infection has 
subsided and the wound is healing more 
intensive physical therapy is begun. This 
consists of hot soaks or whirlpool baths, 
massage, and active and passive exercises. 
The hand should be kept in a splint part of 
the day to preserve the position of function 
until the wound is entirely healed. It may 
be necessary to continue active exercises 
and passive stretching for weeks or months 
to restore full use of the hand. 

The pus is cultured at the time of opera- 
tion and sulfanilamide or related com- 
pounds are administered as indicated. 
General supportive measures are used as in 
any severe infection. 

SUMMARY 

1 . A knowledge of anatomy is necessary 
for the proper diagnosis and treatment of 
infections of the fascial spaces of the palm. 

2. Such infections should be considered 
surgical emergencies and treated promptly. 

3. Incisions for drainage of these infec- 
tions of the hand should be made by careful 
dissection, with the patient under general 
anesthesia and with a tourniquet on the 
arm. 

4 - The function of the hand after such an 
infection will depend largely on adequate 
surgery plus persistent physical therapy. 
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Infection implanted directly into the 
concavity of the palm will not spread 
through the palmar fascia. If it is placed 
under the aponeurosis, the infection will 
extend to the fascial spaces. 

Abscesses of the middle palmar and 
thenar spaces do not extend upward to the 
forearm. They may point in the webs be- 
tween the fingers and rupture on the back 
of this region or they may extend into the 
radial or ulnar bursas. Evidence of infec- 
tion above the wrist joint in the presence 
of fascial space abscesses indicates such an 
extension to the bursas. 

The prognosis of uncomplicated fascial 
space abscesses promptly recognized and 
properly treated should be excellent when 
compared to the end results of hand infec- 
tions involving tendon sheaths. 

TREATMENT 

The treatment of infection of the fascial 
spaces of the palm is incision and drainage 
as soon as a diagnosis of suppuration in this 
region can be made. To wait for such an 
abscess to point or to wait for fluctuation 
to occur may do irreparable damage by 
allowing the infection to spread to other 
structures. To wait until the day after a 
decision to operate has been made is 
negligence. 

The patient should be in a hospital in 
order not only to insure a proper operation 
but also to supervise the postoperative 
care. A general anesthetic is necessary. The 
arm is held vertical for at least three min- 
utes to drain the blood from it, then a 
tourniquet is applied. This may be a blood 
pressure cuff or a wide rubber band. 

The operator should have in mind before 
he begins just what anatomic structures he 
intends to expose. He should then proceed 
with a careful dissection to expose those 
structures. Skin incisions should be placed 
in such a manner that they allow adequate 
drainage, do not endanger important un- 
derlying structures and do not result in 
disabling contractures on healing. The 
wound edges and the underlying nerves, 
vessels and tendons or tendon sheaths 


should be retracted as the operation pro- 
ceeds to allow a good view of the bottom 
of the wound at all times. There is no place 
in the surgery of hand infections for the 
quick, stabbing incision. If pus enters the 
wound, it should not be considered a signal 
that the operation is finished. The pus 
should be wiped out and the operator 
should continue until he is certain that all 
abscess cavities are opened adequately. 

The middle palmar space can best be 
opened by an incision which begins in the 
interval between the metacarpals of the 
middle and ring fingers at the distal flexion 
crease of the palm or just proximal to the 
crease. From here the incision runs parallel 
to this crease across the metacarpal of the 
ring finger, then curves upward and runs 
parallel to and just in front of the ulnar 
border of this metarpal as far as the proxi- 
mal flexion crease. The flexor tendons of 
the ring finger will be exposed and are to 
be retracted laterally. The digital vessels 
and nerve to the ulnar side of the ring 
finger will be exposed and should be re- 
tracted medially. The middle palmar space 
can then be opened through an incision 
similar to the skin incision. The ulnar bursa 
extends as far distally as the proximal 
fle.xion crease, therefore, care must be used 
to avoid injuring the ulnar bursa in the 
upper end of the wound. This incision 
allows good drainage of the middle palmar 
space, does not injure nerves or vessels and 
does not cross flexion creases with a result- 
ant contracture of the scar. The incision 
can be extended proximally to open the 
ulnar bursa when this is also infected. 

If the infection extends down along the 
lumbrical canals, a better incision is one 
made directly over the infected spaces in 
the web between the fingers. This extends 
proximally to just above the distal flexion 
crease. From here a hemostat can be thrust 
into the middle palmar space. The incision 
must not extend across the edge of the web. 
In this incision as in the one previously 
described the digital nerve and vessels 
must be identified and retracted to avoid 
injuring them. This incision has the disad- 
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vantage of not giving as good exposure as 
the other and also it crosses a flexion crease 
at a right angle with a resultant danger of 
contracture developing. 

Thenar space abscess is drained through 
the back of the web between the thumb 
and index finger. (Fig. 2.) With the thumb 
in a position of opposition the incision is 
made along the anterior edge of the distal 
half of the metacarpal of the index finger. 
A hemostat is inserted into the thenar 
space and opened widely. The hemostat 
must not be inserted past the lateral border 
of the third metacarpal to avoid injuring 
the fibrous septum between the thenar and 
middle palmar spaces. In thenar space 
abscess pus will sometimes lie posterior to 
the adductor pollicis as well as in the usual 
position anterior to this muscle. Both loca- 
tions can be reached through this incision 
on the back of the web. 

When both the thenar and middle pal- 
mar spaces are infected, the intervening 
fibrous septum can be opened by a hemo- 
stat thrust through from the lateral side. 
However, a drain is not inserted through 
both spaces. There is no place for through- 
and-through drainage in hand infections. 

After the infected fascial space is opened 
a soft rubber drain is laid into the bottom 
of the cavity and brought out flat through 
the wound. A single strip of vaseline gauze 
can be used in place of the rubber dam. 
The drains are left in place one or two days. 
By this time it should be possible to remove 
them without danger of the wound closing 
too soon. 

A metal splint is incorporated into the 
bandage after the hand is opened. This will 
permit proper fixation in the best possible 
position for function. The metal splint also 
allows wet dressings to be applied without 
disturbing the position of the hand. The 
and is bandaged with the wrist in moder- 
ate extension with slight ulnar deviation; 


the fingers are partially flexed and arc well 
separated from each other, and the thumb 
is in a position of opposition. 

Warm wet dressings of normal salt solu- 
tion arc usually applied for twenty four 
hours or more following surgery. They arc 
then continued for one or more hours daily 
as long as necessary. The wound is dressed 
daily using aseptic technic to avoid the 
introduction of secondary infection. At 
each dressing the hand is examined for 
evidence of further spread of infection. At 
the same time an attempt is made to put all 
the joints of the hand through a full range 
of motion. As soon as the infection has 
subsided and the wound is healing more 
intensive physical therapy is begun. This 
consists of hot soaks or whirlpool baths, 
massage, and active and passive e.xcrciscs. 
The hand should be kept in a splint part of 
the day to preserve the position of function 
until the wound is entirely healed. It may 
be necessary to continue active exercises 
and passive stretching for weeks or months 
to restore full use of the hand. 

The pus is cultured at the time of opera- 
tion and sulfanilamide or related com- 
pounds are administered as indicated. 
General supportive measures arc used as in 
any severe infection. 

SUMMAUY 

1. A knowledge of anatomy is necessary 
for the proper diagnosis and treatment of 
infections of the fascial spaces of the palm. 

2. Such infections should be considered 
surgical eniergencies and treated promptly. 

3. Incisions for drainage of these infec- 
tions of the hand should be made by careful 
dissection, with the patient under general 
anesthesia and with a tourniquet on the 
arm. 

4. yhe function of the hand after such an 

infection will depend largely on adequate 
surgery plus persistent physical therapy. 



LUXATED AND SEVERED TENDONS* 

Charles R. Rountree, m.d. 

Assistant Professor of Orthopedic Surgerj', University of Oklahoma School of Medicine 
OKLAHOMA CITY, OKLAHOMA 


T endon injuries are important be- 
cause early recognition and proper 
diagnosis is indispensable to adequate 
treatment. By luxation or dislocation of a 
tendon we imply displacement of the ten- 
don from its normal position. By severence 
of a tendon we mean a partial or complete 
interruption of continuity. The unsatisfac- 
tory results which generally follow failure 
to diagnose and properly treat these affec- 
tions justifies a discussion of the principles 
of diagnosis and treatment. 

LUXATED TENDONS 

Displacements or dislocations of tendons 
is by no means a common finding. The 
peroneal tendons, however, are more fre- 
quently luxated than any other. Either one 
or both tendons may be involved. A con- 
genitally shallow groove at the external 
malleolus may be an etiologic factor. In 
some cases the dislocation may be present 
at birth, but more frequentl}' it is induced 
by trauma subsequently. 

In a typical case the tendon can be seen 
and felt to glide forward over the lower end 
of the fibula as the foot is flexed and 
slightly everted. Pain is not usually a 
prominent symptom, the disability being 
caused by loss of mechanical efficiency of 
the pull of the tendons. This displacement 
is often associated with calcaneovalgus 
deformities of the foot following infantile 
paralysis. 

The type of treatment depends upon 
whether the case is seen early or late. If the 
patient is observed soon after the slipping 
has occurred, the tendons can be replaced. 
Reduction is maintained by applying a 
plaster boot cast with the foot at right 
angles to the leg and slightly everted. Fixa- 
tion is continued for a period of from four 


to six weeks, after which function is gradu- 
ally resumed. 

If the displacement has been present for 
some time or if conservative measures fail, 
an operation to replace the tendon is indi- 
cated. The technic of Ellis Jones^ is simple 
and apparentlj'^ quite efficient. The opera- 
tion consists of exposing the tendons in 
their sheaths and replacing them in their 
proper position. A tongue shaped section 
of tendo Achillis is dissected downward 
from its lateral border. The free end is 
passed through a drill hole in the external 
malleolus and sutured to itself, forming a 
sling which prevents redislocation. In para- 
lytic cases associated with a calcaneovalgus 
foot, correction of the deformity is all that 
is necessary. 

Luxation of Long Head Biceps. Disloca- 
tion of the Jong head of the biceps muscle 
has been described by Gilcreest- and others. 
But in the experience of the writer it occurs 
ver}^ rareI3^ The etiologj' is trauma, either 
often repeated minute traumas or sudden 
severe movements of the arm into external 
rotation and abduction. The s^miptoms 
include pain in the region of the bicipital 
groove which is increased bjr placing the 
arm in overhead extension and external 
rotation. Weakness and disabilitj'^ of the 
extremity is a common complaint. The 
diagnosis rests on the sjmrptomatologj' and 
proper evaluation of plij^sical findings. 
There is usuall}'^ some tenderness over the 
front of the shoulder in the region of the 
biceps tendon. Occasionallj'^ one is able to 
palpate the tendon outside the groove or 
the empty groove itself, which cinches the 
diagnosis. Unfortunately, these signs can- 
not be constantly demonstrated because of 
the presence of overlying structures. Gil- 
creest has described a test upon which he 
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places much emphasis. The patient raises 
ins extended and externally rotated arms 
over head. A five pound dumbbell is held in 
each hand. The examiner then places his 
fingers on the long head of the biceps as the 
arms are lowered to the side of the body 
in the coronal plane. When the outstretched 
arm reaches an angle of i lo to 90 degrees, a 
snap may be heard and felt in the injured 
shoulder which is accompanied by acute 
pain in the shoulder and also in the region 
of the bicipital groove. Gilcreest considers a 
positive test pathognomonic of the lesion. 

Treatmenl. If the case is seen soon after 
the accident, replacement may be accom- 
plished by manipulation; and if successful, 
the arm is immobilized to the side of the 
body for two weeks. The indication for 
surgical treatment rests on the degree of 
disability present. If the patient is a labor- 
ing man who must use his arms in heavy 
work, early operation is the treatment of 
choice. The purpose of the operation is to 
replace the tendon in its groove and hold it 
there by suture of the transverse humeral 
ligament. Gilcreest advises cutting the 
tendon high in the joint and suturing the 
proximal end into the coracoid process and 
into the tendon of the short head of the 
biceps. Following operation, a Velpeau 
dressing is applied for about two weeks 
after which function is gradually resumed. 

The condition known as snapping hip, 
while not definitely caused by a luxated 
tendon, is a somewhat analagous type of 
disability. In the writer’s experience, the 
incidence of this affection is very uncom- 
"l"l^^se cases are characterized by an 
audible and palpable snap produced by a 
band slipping forward over the 
trochanter. Frequently the band can be 
seen^ to slip forward. The band usually 
3, thickened portion of the 
I lotibial band or an accessory slip of the 
^uteus maximus muscle at its insertion, 
reatment is not often required because 
c condition is not usually painful. How- 
^ycr, in one of the writer’s cases, the pa- 
lent was aware of a snapping at the hip for 
several years before pain developed from 


which she sought relief. When treatnieni is 
necessary it is entirely surgical. The opera- 
tion is best performed under local anes- 
thetic so that the patient can reproduce the 
snap which makes the band easier to 
locate. While several different operations 
have been proposed, apparently all that is 
necessary is to incise the fascial band trans- 
versely below the level of the great 
trochanter and suture the edges to the 
periosteum to prevent reunion. 


SEVERED TENDONS 


Tendons are usually severed by sharp 
objects such as a knife, glass, tin, or pieces 
of porcelain from broken water faucets, or 
they may be severed by severe muscle pull 
following some untoward movement or 
violent exercise. The greater number of 
tendon injuries from incised wounds occur 
in the upper extremities; whereas, rupture 
of muscles and tendons seems to occur 


more frequently in the lower extremities. 

The first and most important step in the 
treatment of any condition in which tendon 
involvement is obvious or suspected is a 
careful examination to determine the ex- 


tent of the injurjk The necessity for this 
seems clear, and jTt one not infrequently 
sees cases later on with evidence of severed 
tendons which were completely overlooked 
at the time of accident. 

In connection with open or incised 
wounds the great danger is the distinct 
possibility of infection. When it occurs the 
success of the operation is in doubt and the 
patient s life may be endangered. Obviously, 
therefore, one should never repair a tendon 
in the presence of infection or in a grossly 
contaminated wound in which infection is 
likely to occur. As a rule a tendon should be 
sutured as soon as possible following in- 
pr3% but many factors must be considered 
m determining whether a primary or de- 
layed suture should be done. Among these 
are the eharacter and extent of the wound, 

sinee mjury occurred, and last but not 
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least, the skill and surgical judgment of the 
operator. 

If the wound is a cleanly incised one, 
sustained indoors, with the patient’s skin 
relatively clean, immediate suture may be 
performed. On the other hand, in grossly 
contaminated and dirtj^ wounds a delayed 
suture is the method of choice. As a matter 
of general principle, wounds which are more 
than eight hours old should be cleansed as 
thoroughly as possible and the superficial 
tissue sutured loosely, and any tendon re- 
pair deferred until complete healing has 
occurred. 

The repair of a severed tendon is a major 
operation, and the surgeon should have at 
his disposal all the necessary facilities for 
carrying out the work. We believe that a 
general anesthetic is preferable to local 
anesthesia. It goes without saying that the 
operator must be thoroughly familiar with 
the anatomy of the part in question. These 
operations are often long and meticulous 
procedures, which tax the skill of the sur- 
geon and the endurance of the patient. We 


also believe that some of the poor results 
following otherwise adequate surgery are 
due to pulling apart of the tendons following 
suture. Too little attention has been paid 
to the proper physiologic and mechanical 
methods developed for tendon suture. The 
reader is referred to the excellent work of 
Koch,'’ Mason,' and others for details of 
technic. 

SUMMARY 

1. The more common luxations of ten- 
dons have been briefly discussed, 

2 . Severed tendons are briefly discussed 
from a general standpoint. 
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TREATMENT OF INGROWN TOE NAIL'’ 

D. H. O’Donoghue, m.d. 
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OKLAHOMA CiTV, OKLAHOMA 


O F all the innumberable ailments to 
which the human foot falls heir, I 
know of no condition more aggravat- 
ing than the common, garden-variety of 
ingrown toe nail. This occurs, as a rule, on 
the great toe, either on the inner or outer 
border of the nail, ranging all of the way 
from mild irritation by pressure of the nail 
edge to extensive infection involving the 
entire toe. Like the popular “athlete’s 
foot,” with which it is sometimes asso- 
ciated, ingrown toe nail is placed in the 
category of conditions expected to be 
amenable to home treatment. It seems that 
the patient usually runs the gamut of curb- 
stone advise from his neighbors, shoe fitter 
or medical friends, with the result that he 
has tried many measures for relief, most of 
which are worthless, many of which are 
definitely harmful and very few of which 
actually get to the seat of the trouble. A 
brief description of the condition is in order 
to clarify the contraindications to the usual 
bedroom management. 

By far, the most common factor in 
etiology is an increase in convexity of the 
nail so that the superior surface of the nail, 
instead of being mildly convex, assumes a 
definite exaggeration of curvature, particu- 
larly at the margin of the nail. This serves 
to thrust the lateral edge of the nail deep 
into the perionychial fold (nail fold), and to 
permit the soft tissue of the toe to roll up 
over the side of the nail. (Fig. ic.) This 
embedded margin of the nail thus presses 
deeply into the tissue and causes pressure 
and irritation. As inflammation increases, 
pressure increases, so that a vicious cycle is 
established; the more pressure, the more 
citation and the farther the nail edge 
burrows into the tissue. Thus, it is evident 
that the major aim in treatment must be to 


flatten the nail in such a way that the 
lateral margins will not grow under but will 
project laterally with onlj' a moderate 
degree of convexity, (Fig. 2D.) This, in 
brief, is the aim of any treatment, whether 
it be preventive, conservative or surgical. 
Any measure which fails in this is likely 
to result in failure to correct the condition. 
This, perhaps, represents an oversimplifica- 
tion of the problem, but for the purpose of 
this discussion is, in my opinion, entirely 
adequate. 

It might be worthwhile to mention a few 
of the definitely deleterious procedures 
which are often advised and carried out, 
before proceeding to give a summary of 
proper management for the difl’erent stages 
and degrees of this condition. One of the 
popular corrective measures for this condi- 
tion is to cut off the corner of the nail 
which, temporarily, relieves the pressure of 
the nail margin on the ulcerated perio- 
nychium and does give temporary relief 
from discomfort. As the nail grows back in, 
however, the curvature usually becomes 
more pronounced and the condition is only 
aggravated. Another popular treatment is 
to remove the toe nail entirely. This, of 
course, results in the same thing, since the 
new nail very often grows in smaller and 
more convex than the original nail. Another 
method is to split the toe nail, and to 
remove the lateral or medial edge of the 
nail which, again, gives temporary relief 
and permanent aggravation. These meas- 
ures are to be avoided rather than adopted. 

treatment 

The proper treatment of ingrown toe 
nails falls into three classifications; first, 
preventive; second, conservative; third 
surgical. ’ 
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Preventive Treatment. Our essential aim down, it should be trimmed fairl}' close but 
here is to prevent increased convexitj^ of not rounded, thus leaving the corner of the 
the nail with resulting pressure into the nail always exposed in the soft tissue and 


stHer^e OPeRAKON 







Cross-sect lerr oSjttr suture 'jQl ter Heal 1 n 
Figs, i to 6. Scheme of operation. 


soft tissues of the toe. Anything which 
tends to press the toe laterally and roll the 
soft tissue over the edge of the nail will tend 
to cause an ingrown toe nail. Some of the 
most common causes for this condition are: 
a short shoe, which forces the great toe 
laterally against the second toe; a too 
narrow shoe which accomplishes the same 
result in a different way; a short sock or too 
great lateral deviation of the inner border 
of the shoe caused by a pointed shoe. Obvi- 
ously then, the proper means for prevention 
of ingrown toe nail is to insist on a well- 
fitted shoe, neither too narrow nor too 
short, and a comfortably fitted sock which 
does not force the toes together when the 
foot is thrust into the shoe. In order to 
prevent the corner of the nail from curling 


not buried. The toe nail should not be 
rounded as is the finger nail. Any gross 
disturbance of function of the foot, such as 
pronation of the forefoot, uneven weight 
bearing, etc., can result in trouble about 
the toes by throwing an increased burden 
of weight on the medial border of the foot 
so acting to force the soft tissues over 
the nail margin. Any static inbalance of the 
foot can be a contributing factor and 
should be corrected. Proper hygienic care of 
the foot is, of course, essential, and anj’’ 
cause for irritation about the eponychial 
tissue should be carefully treated, since anj^ 
distortion of growth of the nail may re- 
sult in increased convexity with resulting 
trouble along the nail margin. If the nail 
has a tendency to be thick and so have 
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more tendency to curl, the nail should be in order to cause it to flatten. At the same 
shaved flat along the convexity of the time, as the central portion of the nail is 
superior surface. This is clone cither with being thinned down, very delicate pressure 



Fig. 7. Typical result on outer margin of toe, right foot, 
si\ montlis after removal of ingrown toe nail. 


an ordinary emory board or with a sharp 
knife, the main point being to reduce the 
actual thickness of the nail along the key 
of the arch, which is the superior surface of 
the nail in the mid line. 

Conservative Treatment. This classifica- 
tion represents simply an advance from the 
previous group of preventive treatment, 
and the same prophylactic management is 
advisable here as above. However, we are 
now faced with an actual fait accompli, i.e., 
an ingrown nail. The problem here also is to 
reduce the convexity of the nail and so re- 
leve its irritation. If there is acute infection 
measures to control this 
s ould be instituted, such as bed rest, hot 
packs, etc. Provided there is no acute infec- 
tion present or that this is well under 
control, we can proceed with other meas- 
ures which we maj^ hope will cause some 
fc le or even a cure. It is, in my opinion, 
that the arch of the nail be 
roken down by thinning the nail in its 
central portion. This should be carried out 
meticulously and the nail should be thinned 
own until It is paper thin in the central 
portion. This is much better than cutting a 
ec ion out of the central portion of the nail 


should be instituted under the lateral mar- 
gins in an attempt to elevate it away from 
the soft tissue. This can be done by very 
careful insertion of a cotton layer com- 
pletely under the lateral edge of the nail at 
its distal end. Great care should be taken 




will increase the irritation and increase the 
pain. A complete layer of cotton first is 
inserted entirely under the edge of the nail 
as a protecting pad, and then as elevation 
IS gradually secured, more cotton can be 
applied until the nail edge is lifted well 
away from the nail matrix. The nail should 
be_ trimmed straight aeross, great care 
being taken not to break off the corner of 
the nail, since if this occurs, it is difficult to 
propss with the elevation of the eorner 
of the nail until it has grown out sufficiently 
to permit insertion of eotton under the 
corner. After the acute condition is once 
controlled, care must be taken to pre- 
vent a recurrence of th'e convexity of the 
nail. It may be necessary for the patient to 
continue to keep the nail flat and thin in 
the centra portion and to keep a little cotton 
under each corner of the nail. Here asaTn 
It IS extremely important that the ^h^be 
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well fitted, not too tight, not too short and 
that any inbalance of the foot be corrected. 

Surgical Treatment. If the condition is 
intractable and will not respond to con- 
servative treatment, or if the nail is 
so obviously deformed that conservative 
treatment will fail, surgical treatment 
should be resorted to and offers the promise 
of a very excellent result. It is extremely 
important to eliminate any active infection 
prior to surgical excision, since the proper 
surgical procedure necessitates a consider- 
able incision and one hesitates to do this 
when there is acute infected tissue. There 
are many operations for relief of this condi- 
tion and many of them are excellent. 

The requirements of the operation are as 
follows: It should relieve the overgrowth of 
the perionychium over the lateral margin 
of the nail; it must remove a section of the 
lateral margin of the nail sufficient to get 
back to fairly flat nail; in other words, re- 
move the convexity of the margin; it is 
absolutel}^ essential that the nail bed and 
root of this excised portion be entirely 
removed at the time of the operation. If it 
is not removed, the nail growth will recur 
with a very excellent chance that the de- 
formity will return with it or, more likely, 
result in spur formation. One cannot stress 
too much the absolute necessity for elimi- 
nating entirely the nail bed and root of the 
resected portion. 

The operation which I have employed 
with a great deal of satisfaction is as fol- 
lows : Great care is taken in preparation of 
the toe to clean up infection around the toe 
nail and to secure as much cleanliness as 
possible. Operation is usually done under a 
local anesthetic, using 2 per cent novocain 
(with adrenalin, if there is no evidence 
whatever of any peripheral vascular dis- 
turbance). The anesthetic must be a block 
around the base of the toe rather than local 
infiltration. The block should be carried 
out by two dorsal punctures, the local block 
entirely encircling the base of the toe. The 
original incision begins about of inch 
proximal to the eponychial margin, the 
exact distance depending on the length of 


the nail root. (Fig. ia.) It is imperative 
that this incision extend pro.ximal to the 
nail root. Incision is carried through to the 
periosteum, extending along the dorsal sur- 
face of the toe nail linearly, paralleling the 
lateral edge of the toe nail. The e.xact line 
of incision depends upon the degree of 
convexity of the nail. In the ordinary case, 
some -Ifc ^-0 jic ^n inch of the lateral 
portion of the nail is included. Incision is 
carried throughout the length of the nail 
and over the end of the toe for approxi- 
mately of an inch. (Fig. ia.) The second 
incision is made lateral to the nail margin at 
such an angle so that the depth of this 
incision will meet the depth of the first 
incision. (Figs, ib and 2b.) In other words, 
a triangular section of tissue is removed 
(Figs. 2C and 3c), including the lateral 
margin of the nail, the perionychial re- 
dundancy' and the soft tissue down to the 
periosteum. After removal of this section of 
the soft tissue, this section should include 
toe nail, nail bed, nail root and the peri- 
onychium, This will leave a gaping wound 
which shows no evidence of nail bed or nail 
bearing tissue. (Fig. 3.) The wound is 
carefully inspected to be sure there are no 
residual portions of nail bearing tissue and 
the wound edges are partially approxi- 
mated by a stitch or two proximal to the 
nail and one distal to the nail. (Figs. 4 
and 5.) In the ordinary case, this will leave 
a gap along the nail margin of about 3^ of 
an inch between the edge of the nail and 
the lateral incision. This area is allowed to 
granulate in and the ideal result will 
consist of a flat toe nail with no redundancy 
oftheperiony'chial tissue. (Figs. 5 and 6.) 

After treatment consists of ordinary 
dressing until the wound is healed. Usually, 
it is advisable to keep the patient off 
his feet for a few days, particularly if it is 
necessary to resect both sides of the nail or 
if the condition involves both feet. Follow- 
ing a successful removal (Fig. 7), there 
should be no tendency whatever for return 
of deformity. If all the nail bearing tissue 
is not removed, spur formation will result 
which will necessitate local removal. 



BONE SINUSES AND THEIR TREATMENT 

C. R. G. Forrester, m.d., f.a.c.s. 

CHICAGO, ILLINOIS 


I DO not think any physician doing bone 
surgery has even a feeble interest in the 
subject of bone sinus except when he 
has one to treat, and then it is his earnest 
wish to pass it on to his worst enemy. His- 
tory has shown that it has been a serious 
problem for all of us, which accounts for 
the numerous methods that haN’o devel- 
oped. I will admit that probably I have had 
as many, if not more bone sinuses to treat 
than most men. 

Before the World War our attempts at 
treatment were more or less pathetic, re- 
sults indefinite and our patient’s confidence 
in us more or less shaky, and I am afraid 
they are still so to some extent. Even now. 


move all dead bone, otherwise, even his 
method was not successful. 

TECHNIQUE 

First, when a tourniquet can be used, it 
is advisable to use one not more than an 
hour on the arm, but two to three hours on 
the leg. This produces a dry field and the 
difference between dead spicules and scle- 
rosed bone as against normal bone can 
easily be determined. 

Run a probe down into the pocket and 
leave it there. Then make a generous inci- 
sion down to the bone, above and below 
meeting at the probe and carefully peel 
away the soft structures and periosteum to 


some of the looks received from patients as obtain a good view. The opening in the 
the condition fails to show the improve- bone may be quite small but the pocket 
ment promised, do not leave one feeling too fairly large, in which lies the sequestrum, 
sanguine. It will be necessary in many instances to 

During the War, at one time when I was use hammer and chisel, to enlarge the open- 
working with the British at Alder Hay ing materially; in fact, it is advisable to do 
Military Hospital, Liverpool, England, we so in order to have a clear field. Smooth and 
had about 325 cases of acute and chronic round out the edges of the opening. Inves- 
osteom^’-elitis under our observation and tigate the cavity very carefully, thoroughly 


were getting no where. 

Rutherford Morrison of Newcastle, Eng- 
land, was at that time perfecting his 
method, which was becoming successful. I 


curetting the pocket, which may be found 
lined in some direction with sclerosed bone, 
which presents an ivory color and is as hard 
as ivory. This must all be chiseled away 


Obtained permission from my Chief to go until normal spongy bone is reached. When 
there and study the method. Mr. Morrison the surgeon is satisfied that he has a healthy 
made no restrictions as to the patients to field in which to work, he can drench the 
treat, but treated them differently accord- pocket with full strength alcohol and dry 
conditions found. It was called the out the cavity thoroughly. 

Morrison “Bipp” treatment. In the chronic Spread bipp* on a piece of gauze, rubbing 
Done type which is continuously discharg- it into the gauze; transfer this paste in the 
ing, x-rays would be taken as a diagnostic gauze all through the cavity, makine a thin 
mejum. Sometimes a sequestrum was m film all through the bone and muscle tis- 


evidence, sometimes not, and in many in- 
stances when not shown in x-rays, it would 
be found in the field nevertheless. Morrison 


The composition of bipp is one part bismuth sub- 
mtrate, two parts iodoform and q.s. paraffin oil sufficient 
to make a thick paste. Some companies in this countrv 
are selling biOD. but use ■irncU;„„ „„ „ i • ... 


. (.iiv-n-oo. j-riumoiyii _ " juine companies in this countr,- 

laid stress upon the fact that the thing of vaseline as a base; it will not 

greatest importance was to be sure to re- tho'rougWy STit^ffiala c^^^^ 
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sues. Prepare the abdomen bj' cleansing it 
with a one in two carbolic acid solution, the 
same as was done to the field of operation, 
which I failed to mention before. Then 
make an incision and remove a pad of fat 
sufficient to more than fill the cavity. Care 
should be taken not to bruise the fat tissue 
more than necessary. Place the fat in the 
cavity so that it fills the whole area and 
clip off the extruding fat level with the 
bone. After this remove the fat, gently rub 
the bipp over its outer surface and replace 
it in the cavity. Following this apply the 
bipp to the outer tissues and close the 
wound with interrupted silkworm gut 
sutures. Where there is an}' tension of the 
skin, undermine the soft parts which will 
give more tissue in closing. After closure 
put on a heavy fluffy dressing and leave it 
alone for ten to twelve days. There will be 
some discharge in the dressings during that 
time, but even in the presence of pus the 
tissues will show healing. In this manner 
work is cut down in the hospitals tremen- 
dously. If structures cannot be closed with- 
out tension, use the Orr treatment. 

Chutro of Paris worked out a system 
which I saw at Savenay, France. Whether 
it was his or Carrel’s idea, or both, I do not 
know; but he made a long saucerized area 
in the bone, washed it out with green soap 
and water and packed the whole area with 
gauze soaked in Carrel Dakin solution. 
This was repeated every second or third 
day, and from what I saw is a very painful 
procedure. 

The Carrel Dakin drip treatment is 
familiar to all of us. My difficulty in using 
it has been to know how long to use it and 
when to do a secondary closure. If there is 
still a discharging sinus, we must go in and 
find the offender. 

The Orr method of treatment described 
by Winnett Orr of Lincoln, Nebraska, with 
which we in this country are all thoroughly 
familiar and which does not call for de- 
scription, is very successful. I have used it 
many times on selected cases, and Dr. Orr 


deserves considerable commendation for 
working it out. 

The Maggot Treatment. It is not neces- 
sary to go into that except to say that the 
author of this treatment deserves just as 
much credit for his explorations along this 
line as any other man, and he may be using 
it very successfully. My difficulty was in 
proving to my patients that one live animal 
could live on another successfully to the 
benefit of each. It was just one of those 
things where psychology entered into the 
matter. Our difficulty, after getting the 
maggots into the finest of wire cage over 
the affected area, was to try to find out 
where tl)e}' had gone nFen we checked up 
the following morning. Hence this method 
had to be eliminated. I am not condemning 
this method but it was not successful in my 
hands. 

CONCLUSION 

Probably some one of our associates has 
found a perfect cure for this condition. If he 
has, will he please publish it. It is one of the 
most trying conditions to deal with and so 
far, is not 100 per cent successful. My oAvn 
method in these cases is the following: As- 
suming that it is a chronic bone sinus, I 
take a plain .v-ray and see if it shows a 
sequestrum. At the same time I also inject 
into the sinus “Beck’s Paste” which may 
surround the spicules, but also shows the 
ramifications of the sinus. Sometimes in 
doing this I have been verj' pleased to find 
that the Beck’s Paste has succeeded in 
closing the sinus entirely. I have tried 
silver nitrate sometimes successfully where 
Beck’s Paste has failed to obtain results. I 
have used a saturated solution of potassium 
permanganate irrigation with fair results; 

I have used peroxide of hj'drogen followed' 
with potassium permanganate with occa- 
sional good results; I have used autogenous 
vaccine, occasionally with good results. I 
have obtained fair results in trying all of 
these, but none which I would consider a 
cure-all. 



TREATMENT OF SIMPLE SHOULDER SPRAINS 

C. C. Coleman, m.d. 

CHICAGO, ILLINOIS 


T he following is a brief consideration 
of the treatment of shoulder sprains 
and a complication, occurring not in- 
frequently, which is a scapulohumeral 
fibrosis or stiff shoulder. These injuries arc 
commonly seen in office practice and usu- 
ally arise from straining in lifting or shovel- 
ing or result from falls, twisting or striking 
the shoulder. 

Pain is the principal complaint and is 
expressed with the shoulder at rest or in 
motion; discomfort may be immediate 
or it may develop several hours or days 
after injury. Subjectively, acute or aching 
pain is experienced over and through the 
entire shoulder girdle, or may be limited to 
a point around the acromion, or extend 
down the region of the deltoid to above the 
elbow or palpation over the long head of 
the biceps, or sometimes is localized to the 
posterior aspect in the region of the scapula 
and occasionally at the root of the neck. 
Subjective discomfort is increased with 
abduction of the arm or carriage of the arm 
to full, overhead position. Motion is some- 
times accompanied by muscular spasm and 
in this instance limitation of varying 
degrees is encountered. 

In long-standing cases of a month or 
more in duration, the arm is frequently 
held in the anatomic position at the side of 
the body because of subjective pain that is 
produced on motion. This may result in 
considerable “stiffness” of the shoulder or 
what we like to term a scapulohumeral 
fibrosis. This is similar to Dr. E. A. Cod- 
man s “frozen shoulder” and is charac- 
terized by greatly limited motion of the 
^rm, particularly in abduction, overhead 
position and internal rotation. Outwinging 
of the scapula is present on abduction of 
the arm and when the arm is passively 
raised the whole shoulder girdle is lifted. 


525 


TKEAT.MENT 

Treatment of the sprain, either acute or 
“chronic,” is directed to achieve a two- 
fold purpose; to relieve pain and restore 
motion. In the event that pain and dis- 
comfort arc intense after injury, the 
shoulder is exposed to infra-red heat for 
approximately twenty minutes and then 
supported by means of a sling. Adhesive 
taping is avoided. Codeine and aspirin are 
given in liberal amounts and the patient 
instructed to use dry heat, electric pad or 
hot water bag at home. He returns at two 
or three day intervals for infra-red heat or 
diathermy and massage therapy. The sling 
is usually discarded within a week. Not 
infrequently, full passive motion is readily 
achieved, but actively the patient ex- 
periences “w-eakness” in holding the arm 
in abduction or in overhead extension. The 
addition of sinusoidal stimulation to the 
musculature about the shoulder girdle is 
beneficial in these instances. 

Briefly, the technic of massage and the 
exercises to increase shoulder motion are 
summarized as follows: 

r. Twenty to thirty minutes of infra-red 
heat exposure. 

2. Massage first the involved upper ex- 
tremity, starting at the hand, using a 
circular movement and working up to the 
shoulder. Incidentally, use a suitable mas- 
sage cream and after treatment wash off 
the cream with 70 per cent alcohol. 

3. Holding the patient’s arm in an over- 
head position, the anterior portion of the 
chest is massaged, using a circular motion 

4. With the patient’s arm in abduction 
exert traction on it with one hand and 
with the other hand “iron out” the axillarv 
region, using a stroking motion. 

table, folds his hands on the table top with 
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head bent forward. Massage the muscula- 
ture over the scapular region. 

6. With the patient in a sitting position 
and the physician behind him, grasp both 
elbows and commence circular movement 
of the patient’s arm, first in clock-wise then 
counterclock-wise direction. 

7. Employ passive internal and external 
rotation of the arm. 

The active exercises which the patient 
can do at home are; 

1. Wall creeping: The patient faces a 
wall at about a foot’s distance, places palms 
of his hands flat on the wall and works 
them in a creeping movement as high above 
his head as possible. He should attempt to 
increase the height each day. 

2. Standing sideways the hand is placed 
flat against the wall and upward creeping 
commenced. 

3. Two pulleys are rigged in the ceiling 
of a porch or basement and placed about 
four feet apart. A rope is strung through 
them, a weight (starting with one pound) 
is attached to one end; the patient grasps 
the other end raising and lowering weight 
and permitting his hand to be pulled as 
high above his head as possible. Weight is 
increased daily or weekly as improvement 
is noted. 

If a scapulohumeral fibrosis is encoun- 
tered, either from a neglected sprain or one 
which fails to respond to the usual therapy, 
shoulder wrenching and manipulation un- 
der deep general anesthesia is indicated. 
Such an operative procedure is used to 
break up adhesions and passively produce 
full shoulder motion. X-rays are first taken 


of the shoulder to rule out bone pathology. 
The technique follows; 

The patient is given ether and thor- 
oughly relaxed. While the assistant an- 
chors the scapula bj^ placing the heel of his 
hand against the outer border of the 
scapula, the operator grasps the upper 
third of the arm with both hands and 
slowly and with even pressure, gradually 
forces the arm into a full overhead posi- 
tion. Distinct “cracking” is often heard 
during these maneuvers as the scar tissue 
and adhesions break down. The danger of 
fracture or dislocation is negligible as long 
as care is taken not to hurry or to use a 
jerking force against the arm. 

Postoperative care consists of the usual 
routine and the tying of the wrist above 
the head of the bed to maintain an over- 
head position of the arm. This is continued 
for about four to seven da3's, after which 
the patient can report to the office for 
follow-up treatment, of heat, massage and 
e.xercises. No slings or braces are necessary. 

Results are usually satisfactory^ and 
even in shoulders that have been fibrosed 
or frozen over a period of several months or 
more, good functional shoulder motion can 
be achieved by’ wrenching and follow-up 
care. 

The length of disability’ and treatment 
required for simple sprains may vary’ from 
a week to several months. Usually’, in 
individuals who are advanced in y’ears or 
who are muscular and heavy, the recovery- 
period must be expected to be longer. In 
those patients requiring shoulder wrench- 
ing and follow-up care, recovery’ may’ 
extend over four to six months. 





BURSITIS 

Horace Stimson, m.d. 

CHICAGO, ILLINOIS 


T his paper attempts to give the views 
of an industrial surgeon, based on 
twelve years of experience in associa- 
tion with Dr. C. R. G. Forrester, Dr. A. H. 
Mason and recently with Dr. C. C. Cole- 
man. During this time we ha\'e examined 
or treated about 3000 industrial patients a 
year, about a fourth as many private 
patients and have had occasion to handle 
many examples of bursitis among the other 
lesions. We have had to work out certain 
basic rules of treatment to simplify therapy 
and to learn by precept and largely by 
experience the most efficient and successful 
methods of achieving satisfactory results. 
Bursitis is common, particularly the olecra- 
non and prepatellar types; it is often poorly 
treated by the general practitioner; it is a 
lesion suitable for olTice treatment in 
most instances, as only the severe infec- 
tions and most surgical excisions require 
hospitalization. 

Definition oj Bursa. Dr. John Homans, 
a valued teacher of mine, in his Textbook 
of Surgery, 1931, defines a bursa as “a thin- 
walled fibrous sac lined with a specialized 
layer of cells which secrete a thin synovial 
fluid and under normal conditions the 
opposing surfaces glide freely over one 
another. Its function, like that of the 
^novial sac of a joint, is one of lubrication. 
Bursae are so disposed in various parts of 
the body, between structures which muscu- 
lar effort causes to glide upon each other, 
that undue wear and tear upon the oppos- 
uig tissues is prevented. Thus they are 
ound between subcutaneous tissue and a 
joint capsule, between a joint capsule and 
one, between bone and overlying soft 
tissue parts, between crossing tendons, and 
even between muscles. They frequently 
communicate with joints.” 

. of Bursitis. The causes of bur- 

sitis may be tabulated as follows ; 
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1. Traumatic 

(a) Actual wound of a bursa; of punc- 
ture, contused, incised or lacer- 
ated type 

(h) Direct contusion over bursa 
(c) Sudden violent motion or twist 
(cl) Repeated minor traumas 
(c) Overuse sufficient to cause irrita- 
tion 

2. Infectious 

(a) Common pyogenic organisms 

(b) Gonococcus 

(c) Tubercle bacillus 

3. Toxic 

Obscure or biochemical disturbance else- 
where in the body; nonbacterial, but other- 
wise resembling infectious bursitis. Distant 
foci of infection, or absorption of abnormal 
substances by the intestinal tract may have 
an influence (Homans). 

Description and Complications. A con- 
tusion over a bursa is often sufficient to 
cause a fluid extravasation into the bursal 
sac (a yellow sticky fluid of synovial type). 
A more severe contusion causes blood 
extravasation into the bursa. The wounds 
of bursae most commonly seen are small, 
often caused by a blow from a blunt object, 
as in a fall, or by some sharp object causing 
a puncture, as in kneeling on a nail or tack. 
A bursa can become infected from a simple 
contusion (rare), but a puncture or con- 
tused wound into a bursa is the most 
frequent cause of the troublesome infec- 
tions seen in this sac. If the infection stays 
confined to the bursa, a purulent material 
fills and bulges if, if the infection spreads 
through the sac wall, a more or less exten- 
sive cellulitis ensues and even forms a 
widespread abscess which follows the tissue 
planes, either in the subcutaneous or in the 
deep fascia All too often uncontrolled or 
neglected bursal infection will smoulder 
along for several weeks and finally iZwl 
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the underlying bone (olecranon chiefly). 
“In one case we found the entire olecranon 
process and the proximal fourth of the ulna 
osteomyelitic, and pus had invaded the 
elbow joint. A chronic bursitis leads to 
bursal wall thickening, tabs, villous en- 
largements, adhesions, or even calcareous 
deposits in the bursa, or a spur on the 
underlying bone. 

Diagnosis oj Bursitis. In general, bur- 
sitis is diagnosed by the history, together 
with the signs of swelling, tenderness, red- 
ness if inflammatory reaction has occurred, 
slight to moderate pain on motion of the 
underlying joint, the pain occurring when 
the joint position puts a stretch or pressure 
on the bursa, as flexing the elbow in 
olecranon bursitis, flexing the knee in 
prepatellar bursitis, hyperextending the 
knee in popliteal bursitis or abducting the 
arm in subacromial bursitis. A puncture or 
contused wound over the region of the 
patella or olecranon should always be 
watched closely for a possible invasion of 
the bursa with either a simple bursal 
effusion or more likely a purulent infection 
in the sac. A typically swollen bursa forms 
a rounded prominence, moveable, often of 
large size at the patella and olecranon, 
fluctuant and only slightly tender. In 
chronic bursitis the sac often becomes 
thickwalled and is “pebbly,” “wormy,” or 
“gritty” to palpation because of the pres- 
ence of tabs or villous thickenings in the 
bursal lining. 

TREATMENT 

I wish to condemn most stronglj'^ the 
common practice of aspirating bursal effu- 
sions, except where fluid is wanted for 
diagnosis of possible tuberculous, gono- 
coccal or other rare cause. In the first place, 
the aspirated fluid is replaced in a few hours 
by more fluid produced by the irritated or 
injured synovia; secondly, the single or 
repeated needlings of a simple uninfected 
bursal effusion frequently leads to the 
unfortunate result of an infected bursa, 
with the possible complications already 
mentioned. Needless and dangerous aspira- 


tions are done by many practitioners. Stab 
drainage or incision alone is also contra- 
indicated in my opinion. 

I, Conservatii’e Treatment. We treat a 
sim*ple or uninfected bursitis of the olecra- 
non or prepatellar type (which are the 
most commonly encountered), where there 
is no open wound into the bursa, by a 
rubber sponge pressure dressing applied as 
follows: For e.xample (olecranon), apply 
sheet wadding around the elbow, or wrap 
the sponge in a clean bandage to keep the 
rubber from direct contact with the skin; 
then apply the sponge rubber pad over the 
swollen bursa. The pad is cut to shape from 
an ordinary red rubber bath sponge and 
should be larger than the bursa. Bandage 
the sponge into place to compress the bursa 
firmly, taking care not to embarrass the 
circulation of the extremity, (we use a 
cotton and gauze pad at the antecubital or 
popliteal region); rebandage every two or 
three days. The sponge expands as the 
swelling of the bursa subsides, and thus 
exerts a continuous elastic pressure which 
in our experience effects a cure in two or 
three weeks, and is much more effective 
than the former methods of hot packs, hot 
baths or aspiration. A saturated solution of 
potassium iodide in doses of ten to fifteen 
drops by mouth three times daily is a useful 
adjunct as it hastens the resolution of the 
effusion and bursal thickening. If the pa- 
tient has to continue at his work, we use the 
bandage-covered sponge held in place over 
the bursa by an elastic bandage or a well- 
fitted elastic supporter (for the elbow or 
knee), thus allowing fairly good joint 
motion during the cure. 

W-ray is always advisable in diagnosis, as 
a check on treatment, to determine bone 
injury, development of a spur under the 
bursa (this is not uncommon at the olecra- 
non), fracture of a pre-existing spur or 
signs of cortical osteitis or osteomj'elitis. If 
the bursitis does not subside quickly, 
progress .v-raj's are strongly advised. 

If a bursa is acutely inflamed, with or 
without a surrounding cellulitis or lym- 
phangitis, we use continuous hot bone 
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fomentations and elevation and rest of the 
member, until sucli time as the inflamma- 
tion has subsided or become localized to the 
bursa, whereupon bursectomy is usually 
indicated for a cure. 

2. Surgical Trealmeni. Aspiration and 
simple incision of a bursitis usually are not 
curative; nor is the injection of sclerosing 
solutions nor simple curettage efl'ective. 
We do a complete excision of the long 
existent bursitis, as in occupational bur- 
sitis, when the conservative measures have 
been given a fair trial (two or three weeks) 
and proved ineffective. Where there is no 
infection, simply a localized nontender 
simple bursal effusion or simple chronic 
bursitis, the bursectomy can be done in the 
office or hospital under local anesthesia. 
We use 2 per cent novocain in the skin and 
around the borders of the sac. Where there 
is any question of infected material in the 
picture, the bursectomy should be done in 
the hospital under general anesthesia. In 
operating, we always use a curved or semi- 
lunar incision, approximately in line with 
the bursal edge and extending halfway 
around its border. We carefully dissect 
back the flap of skin and fat in one layer 
over the whole bursa, taking care not to 
button-hole the skin, then dissect out the 
whole bursa in one mass, taking it off the 
underlying bone or fascia cleanly, tie all 
bleeders with small plain catgut and close 
the skin with interrupted silk sutures. We 
insert a small rubber dam drain to allow 
escape of extravasating blood and serum. 
This drain can be removed in forty-eight 
hours; the sutures are removed on the 
seventh day and the skin then cross-taped 
with butterfly adhesive strips for a further 
period of seven to fourteen days. This adhe- 
sive support prevents scar spreading, which 
IS prone to occur with elbow or knee 
flexion. The curved incision is so placed 
that it will not leave a scar directly over a 
• honey prominence, as olecranon or patella, 
and to avoid pain on kneeling, bumping or 
friction. The radical removal of a bursa, if 
clone on these general principles, gives a 
good functional result, allows full motion 


529 


of the joint and the scar is freely moveable 
in a few months. 

In olecranon bursectomy we advise plac- 
ing the arm over the patient’s body, while 
operating (attach the hand to the other 
side of the table by a soft roller bandage 
around the wrist), thus making the opera- 
tive approach easy. Make a postero- 
lateral curved incision and stay away from 
the ulnar nerve, which lies in a tunnel or 
groove only about a half inch from the 
medial edge of the bursa. The bursa will 
be found firmly attached to the bone and 
triceps reflection. 

Where a purulent infection in the bursa 
has invaded the underlying bone, the 
operation includes not only total bursec- 
tomy but curettage of all infected bone. 
This complication is beyond the scope of 
this paper, and must be treated by one of 
the accepted methods for osteomyelitis, 
preferably the Orr method of saucerization 
and vaseline pack. If only a small area of 
the cortex is involved, we sometimes treat 
this with Bipp* after curettage. After bur- 
sectomy and bone curettage, the area is 
drenched with 70 per cent alcohol, dried, 
then the Bipp is spread on gauze and 
rubbed thoroughly into the bone surface, 
the excess Bipp wiped away and the skin 
closed in the usual manner without drain- 
age. This is the Morison method of treating 
osteomyelitis. The bismuth and iodoform 
are slowly absorbed and act as mild anti- 
septics, so that the wound heals almost per 
primam with very little drainage of pus or 
serum. If bursectomy is done in the office 
(and never on infected bursae), it must be 
done under as strict a surgical technic as 
in the hospital in order to be successful. 

Instead of using Bipp, when we deal with 
potentially infected fields in bursectomy, 
we sometimes use iodoform-ether solution 
(formula is 29.75 cc. of sterilized powdered 
iodoform to 118.30 cc. of ether), drenching 
the deep tissues with this before closure of 
the wound. The ether is a good fat solvent 
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and diff uses into all areas of the wound. As 
it volatilizes, it leaves a film of iodoform in 
the tissues to act as a slowl}-^ absorbing 
antiseptic. 

One should be familiar with the work- 
men’s compensation law of the state in 
which one practices, as it has a bearing on 
the handling of bursitis cases in industrial 
practice, particularly occupational bur- 
sitis. The insurance carrier for the employer 
in question may deny liability; for instance, 
in Illinois, employers may or may not carry 
“occupational disease” coverage in their 
compensation policies. This matter of li- 
ability should be checked through the 
insurance carrier before you enter on the 
treatment of the industrial bursitis case, to 
determine who is to pa}"- the cost of medical 
care. 

BURSITIS BY REGIONS 

I. Shoulder Bursae, (a) Subacromial or 
subdeltoid bursitis is not uncommon but 
should be distinguished from other affec- 
tions of the shoulder. This bursa is about 
the size of one’s palm and lies under the 
deltoid muscle and acromion process which 
form its roof, and over the attachment of 
the supraspinatus tendon which forms its 
floor. Bursitis here can be of toxic origin, 
come on suddenly from obscure causes, 
with acute pain, sometimes crepitation, 
inability to abduct and rotate the arm out- 
ward, tenderness and indefinite swelling or 
no swelling, and early deltoid atrophy. This 
toxic bursitis usually responds quickly to 
rest and heat. If it lasts longer tlian a few 
days, it should be treated in an abduction 
splint, especially in a person over forty. 

A shoulder twist or sprain is sometimes 
severe enough to injure the supraspinatus 
tendon attachment to the greater tuber- 
osity of the humerus, with or without a 
cortical tear, and can wholly or partially 
tear loose this tendon. In so doing, it invari- 
ably injures the floor of the subacromial 
bursa, causing the characteristic signs 
pointed out by Codman in his book on 
supraspinatus injuries; faulty abduction, 
pain, swelling, spasm and hesitancy on 


abduction. This combined bursal and tendi- 
nous injury can be treated conservatively 
by forward abduction in an airplane splint, 
heat and rest, followed by increasing exer 
cises off the brace as the pain subsides; or if 
intractable pain and loss of abduction 
persist, it can be treated by Codman’s 
operation on the tendon, together with 
resection of as much of the damaged bursa 
as can be reached. 

Chronic subacromial bursitis often shows 
by -Y-ray a characteristic proliferation of 
bone or calcareous deposits close over the 
greater tuberosity of the humerus. 

We find that most of these bursal irrita- 
tions respond well to conservative treat- 
ment. An abduction brace (airplane or 
Littler Jones splint) is often nccessarj’^ for 
six to eight weeks, or until the patient is 
able to elevate the arm under its own 
power off the brace and hold it in full 
abduction for at least five minutes. Then 
we remove the brace and continue infra-red 
heat lamp and massage treatments at two 
daj' intervals, combined with passive and 
active exercises, till restoration is complete. 
The shoulder can compensate for a rather 
severe supraspinatus and bursal injur}" 
under a conservative program. 

Carefully differentiate a truesubacromial 
bursitis from other lesions such as: trau- 
matic synovitis of the shoulder joint 
proper, arthritis, scapulohumeral fibrosis, 
acromioclavicular separation, rupture of 
the supraspinatus or infraspinatus, or of 
the long head of the biceps, muscle sprain, 
brachial neuritis, myositis and myalgia. 
One important contrast is this: In true 
shoulder joint involvement, which is intra- 
capsular, the characteristic tender point is 
anteriorly over the region of the long head 
of the biceps brachii; in subacromial bur- 
sitis, the tenderness is under the middle 
belly of the deltoid, that is laterally at the 
shoulder. 

(b) Other shoulder bursae are rarely in- 
flamed compared to the subacromial. 
Coracobrachialis bursitis causes anterior 
pain and localized tenderness; acromial 
bursitis is seen as a result of habitual fric- 
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lion or weight bearing on the shoulder (as 
in porters and hod carriers). This causes an 
adventitious bursa to form between the 
calloused skin and the acromion, and the 
sac can be excised if painful. 

2. Elboiv Bursae, (a) Olecranon bursa 
(“miner’s elbow”). This is very commonly 
Involved in bursitis, is often injured by a 
fall contusing or wounding the bursa, or 
irritated by repeated knocking of the elbow 
against objects, as in working with tools in 
close quarters (miners, plumbers). This 
bursitis is easily diagnosed by its rounded, 
fluctuant prominence over the point of the 
elbow. The bursa is located between the 
skin and the tendinous expansion of the tri- 
ceps insertion over the olecranon. The 
bursal floor is usually firmly adherent to 
this aponeurosis and often has vertical 
fibrous bands tying it to the olecranon, a 
point to watch in dissecting out the bursa. 
A wound of this bursa should be treated 
carefully as it can become infected very 
easily and result in a nasty infection invad- 
ing the bursal wall. Rarely a widespread 
cellulitis of the arm can involve the olecra- 
non bursa, invading through its wall. A 
simple uninfected olecranon bursitis we 


rare in my experience. The cause is the 
irritation from repeated violent motions 
of the arm, as in pitching base ball. There is 
localized pain on contraction of the biceps 
with the forearm pronated. The ulnar and 
radial bursae in the hand arc really tendon 
sheaths and should be treated as such. 
Their inflammations are outside the scope 
of this discussion. 

3. Hip Bursae, (a) The iilulcal bursa 
lies between the great trochanter and the 
origin of the gluteus maximus and vastus 
externus muscles, is large, constant, and 
subject to trauma from blows or falls, and 
when inflamed it causes pain at this loca- 
tion on flexion and internal rotation of the 
hip. There is localized tenderness and swell- 
ing of the bursa. Gluteal bursitis is rare in 
my experience. It is seen occasionally as a 
complication in hip fracture. Rule out hip 
fracture, osteomyelitis or hip joint disease 
by .Y-ray. If this bursitis does not yield to 
rest and hot applieations, it can be cured 
by excising the bursa. I had to remove this 
bursa once in doing a fixation of a slipping 
iliotibial band for “snapping hip.” 

(6) The iliopeclineal bursa (iliopsoas 
bursa) is large, constant, and lies between 


treat conservatively by sponge pressure; if 
chronic, intractable, or infected, we treat 
by bursectoniy. 

(b) Radiohumeral bursitis (“tennis el- 
bow”) was described by Dr. Robert Osgood 
of Boston. This bursa is located between 
the common tendon of the extensor mus- 
cles of the fingers and the supinator brevis 
muscle, overlies the radiohumeral joint and 
IS irritated by repeated violent extension of 
the wrist in the pronated position, as in 
using a tennis racquet. This bursitis causes 
severe pain and localized tenderness, and 
disables the arm for tennis sometimes for 
several months. Treatment is by prolonged 
rest, heat and supportive dressing. It is 
liable to recurrence. Radical cure is by 
bursectomy. 

(c) Other Bursae at Elbow. The inter- 
osseous and bicipitoradial bursitis types 
ure mentioned by John Homans and others 
us occasionally found but they have been 


the iliopsoas muscle and the Y-ligament of 
Bigelow at the hip. When swollen it may 
simulate a psoas abscess or femoral hernia. 
For comfort the patient Hexes and exter- 
nally rotates the thigh. The disease is 
uncommon. If chronic, the bursa can be 
e.xcised, approaching it along the inner 
border of the tensor fasciae femoris, well 
lateral to the femoral vessels. 

(c) The ischial bursa, when inflamed, 
causes a characteristic disease variously 
called “Weeper’s Bottom,” “Tailor’s Bot- 
tom” or “Lighterman’s Bottom.” The irri- 
tated bursa may reach a large size. The 
bursa lies between the ischial tuberositv 
ant the origin of the hamstring muscles, 
and is in contact with the deep surface of 
the gluteus maximus muscle. A sitting 
trade and horseback riding can cause such 
bursitis. I saw one instance following a 
heavy fall m which the patient landed in a 
sitting position. However, the bursal swell- 
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ing subsided over a period of about three 
months. The pain in ischial bursitis is 
probably caused by pressure on the inferior 
pudendal nerve. Bursectomy here is diffi- 
cult due to the deep location and the rich 
blood supply adjacent. 

4. Knee Bursae, (a) Prepatellar bursitis 
is very common. It often follows repeated 
or occupational trauma especially by kneel- 
ing work, hence the name, “housemaid’s 
knee.” I have seen it in janitors, plumbers, 
bricklayers, carpet layers and cleaning 
women. The swelling is often very large, 
forming a “hydrops” of the bursa. Punc- 
ture wounds of this bursa (as from kneeling 
on a tack or nail) are a common source of 
the infectious bursitis. Rarely the bursa is 
secondaril}'' infected from a surrounding 
cellulitis. The sac lies between the skin and 
the deep fascia overlying the patella and is 
usually closely adherent by tough fibrous 
strands to the bone or deep fascia (quadri- 
ceps aponeurosis). Conservative treatment 
is by sponge pressure, in the simple unin- 
fected bursitis cases; radical cure is by 
complete excision of the sac. Aspiration 
treatment is highly inadvisable. Incision 
and drainage alone, curettage and injection 
of sclerosing chemicals are useless in effect- 
ing a cure. 

(b) Infrapatellar bursitis is not so com- 
mon as the prepatellar type. This bursa lies 
between the patellar tendon and the ante- 
rior surface of the tibia above the tibial 
tuberosity, and is separated from the 
anterior chamber of the knee joint by a 
thick pad of fat. The bursa is inflamed or 
swollen at times from the repeated traumas 
of a kneeling trade, can also be infected 
from a puncture wound, and is sometimes 
inflamed in connection with Osgood-Schlat- 
ter disease (tibial tuberosity epiphysitis of 
adolescence). This bursitis is characterized 
by swelling, local tenderness and pain on 
kneeling, or on pressure over the patellar 
tendon region, not over the patella itself. 
A simple infrapatellar bursitis usually re- 
sponds to sponge pressure dressings. If in- 
fected or chronically persistent, it can be 
excised easily, taking care to place the 


incision laterally or medially to avoid in- 
jury to the patellar tendon, to keep out of 
the knee joint and to leave a scar that will 
not be pressed on kneeling. 

(c) The Bursae of the hamstrings can be 
irritated by overexercise or strain of the 
knee. These bursae are small, their swelling 
is usuallj' brought out to inspection and 
palpation by having the patient hyper- 
extend the knee. There are many bursae 
here that may become involved in bursitis. 
There is tenderness on pressure, pain on 
knee extension, and knee flexion relieves 
pain and causes the swollen bursa to sink 
out of sight (e.xcept the biceps bursae). The 
bursa anserinus (between the semitendi- 
nosus tendon and the tibia), the semimem- 
branosus bursa, and the gastrocnemius 
bursa, the superior and inferior biceps 
bursae can be involved. The latter may be 
injured by a direct blow or squeeze, and 
this bursitis shows as a swelling overlying 
the head of the fibula. The popliteal bursa 
is really a long saccular extension of the 
knee joint posteriorly under the popliteus 
muscle, and at operative removal this 
communication with the knee joint must 
be recognized and ligated. Patients with 
popliteal or any posterior knee bursitis are 
inclined to relieve pain and bursal pressure 
by walking and standing with the knee 
partly flexed. We have seen only two cases 
of popliteal bursitis in the past twelve 
years, and two cases of the medial ham- 
string type. Distinguish these bursal en- 
largements carefully from popliteal tumor, 
varix, aneurysm, abscess, hematoma and 
rupture or bulging of the posterior capsule 
of the knee. 

There is a so-called rider’s bursa, but this 
is an adventitious sac superficiall}'^ placed 
between the inner femoral condyle and the 
skin, seen in horseback riders. 

We have not been successful in curing 
the enlarged bursae behind the knee with 
sponge pressure, or other conservative 
measures. Radical excision is curative and 
requires good knowledge of anatomj^ 

5. Ankle and Foot Bursae, (a) The 
Achilles bursa is located between the 
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Achilles tendon and the posterior tubercle 
of the os calcls. It is irritated frequently' by 
the wearing of stiff new shoes; it can be 
irritated from unaccustomed long walking 
or running, also by learning to skate. I saw 
one young man with bilateral Achilles 
bursitis caused by his work as delivery boy 
for a drug store. Walking casts were re- 
quired for eight weeks. Heat, rest and pro- 
tective treatment almost always cure the 
lesion; if intractable, bursectomy will cure 
but is seldom necessary. Watch for Achilles 
contracture and consequent foot drop de- 
formity; keep the foot up to a right angle 
to prevent this. 

(6) The subcutaneous heel bursa lies be- 
tween the tendo-Achilles insertion and the 
skin. It can sufl'er the same irritations as 
the Achilles bursa. It responds readily to 
conservative measures. Its swelling is usu- 
ally smaller, more superficial and distally 
placed than the sub-Achilles type. It occa- 
sionally becomes infected and requires inci- 
sion or excision for a cure. If excision is 
done, place the scar where shoe pressure 
will not irritate the scar. 

(c) Bunioji, associated with hallux val- 
gus, is a thickwalled adventitious bursa 
lying between the calloused skin and the 
deformed first metatarsophalangeal joint. 
It is caused by the constant pressure of 
ill-fitting shoes, and such shoes keep up the 
irritation. Such a bursa may become grossly 


infected and require incision and drainage 
before the recommended radical operative 
cure can be undertaken. This operation for 
bunion and hallux valgus should be per- 
formed on a “quiet” process, in hospital, 
under general anesthesia, and should con- 
sist of wedge osteotomy and correction of 
the valgus, combined with removal of the 
bursa. Temporary relief of bunion can be 
given by proper shoes and a curved felt pad 
taped in place proximally to protect against 
shoe pressure. 

((/) An adventitious bursa sometimes 
forms on the plantar surface of the heel 
between the skin and a calcaneal spur 
which is usually located at the inferior 
tubercle of the os calcis. A sponge rubber 
pad worn in the shoe under the heel gives 
relief, or a felt “doughnut” taped in place. 
Radical cure is by excision of the bursa and 
spur but is seldom required. Spur and bursa 
can recur under the same continued 
irritation. 

SUMMAKV 

The causes, diagnosis, types and methods 
of treatment of bursitis are described in 
general and the bursal lesions discussed in 
particular by regions. Conservative ofiTice 
treatment by sponge pressure is empha- 
sized for the uninfected types, and excision 
advised in chronic or suppurative bursitis. 
Aspiration, injections and stab drainage 
are discouraged. 
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DISLOCATIONS OF THE KNEE JOINT 

WITH SPECIAL REFERENCE TO ACCESSORY AND AFTER TREATMENT 

Arthur Krida, m.d., f.a.c.s. 

NEW YORK, NEW YORK 


T he principles which govern the treat- 
ment of dislocations of the knee joint 
and the general prognosis of these 
injuries have been set forward in various 
textbooks at some length and particularly 
in the Februar}^ 1939 issue of this Journal 
in a sjTOposium on reconstructive and 
plastic surgery in an article by H. Earl 
Conwell. 

From this in general it would appear that 
dislocations of a remarkable degree are (i) 
comparatively easy of reduction if thej'- 
are uncomplicated by a fracture of the 
adjacent bones; and (2) that the prognosis 
for a good functional result in the absence 
of vascular damage is much better than 
would ordinarily be anticipated. 

That reduction of a dislocated knee is 
not always possible by manipulative means 
is illustrated by a case recently under the 
author’s observation. 

This patient was a 28 year old woman who 
subluxated her left knee in a fall going down- 
stairs. The accompanying x-ray shows the 
degree of dislocation. (Fig. i.) Two attempts at 
reduction were unsuccessful. On opening the 
joint six days later it was found that the 
irreducibility was occasioned by (i) a torn 
and displaced, internal, semilunar cartilage, 
and (2) by a transverse tear of the internal 
lateral ligament. The lower fragment of the 
torn ligament had been displaced into the 
joint and wedged between the torn meniscus 
and internal condyle of the femur. Upon 
removing these obstructions the dislocation 
was easily reduced. (Fig. 2.) 

The reduction of such a dislocation 
should always be carried out under general 
anesthesia with complete muscular relaxa- 
tion. In this way minimal force can be 
utilized, thus guarding against further 
vascular damage should it already have 
taken place as the result of trauma or 


lessening the damage of added injury to the 
blood supply bj' the manipulation. 

It is agreed bj' all writers on this subject 
that following the reduction, the joint 
should be immobilized for a fairly con- 
siderable period of time (six to twelve 
weeks). Therefore, it becomes doubly 
Important to evacuate the invariable 
hemarthrosis by aspiration and to repeat 
the bperation if rc-accumulation of blood 
occurs. In addition to making the patient 
vastijf more comfortable this measure will 
reduce the formation of intra-articular 
adhesions to a minimum and thus shorten 
convalescence following the removal of 
immobilization apparatus. 

After the completion of the period of 
complete immobilization, sj'stematic physi- 
otherapeutic treatment including heat and 
massage, stimulation and exercise of the 
quadriceps extensor muscle and manipula- 
tions to restore motion should be begun. 
During this process and for a number of 
weeks the joint should be protected by a 
light knee cage or similar knee splint. 

That a knee joint which has obviously" 
suffered complete tears of the crucial and 
lateral ligaments should recover with a 
surprising degree of stability and function 
is due largely to the development of a 
vicarious stability dependent upon the 
integrity of the quadriceps extensor muscle 
and its lateral e.xpansions, hence the great 
importance of devoting considerable atten- 
tion to the development of this muscle in 
the convalescent phases of treatment. 

Conwell advocates waiting one year 
before evaluating the end result of disloca- 
tions of the knee. If after this priod of time 
the knee remains actively and passively 
unstable in either the lateral or antero- 
posterior planes, it is advisable to attempt 
repair of the anterior cruciate ligament. 
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The author some years ago reported a functional result is excellent, but if un- 
series of eases of operative repair of un- successful the alternatives are either per- 
stable knees by a modification of the Hey- manent brace wearing or an arthrodcsing 
Grooves technic for reconstruction of the operation on the knee joint. 




Fig. 1. A'-ray showing a fresh and irre- 
ducible subIu\ation. 





Fig. 2. A'-raj following operative reduction. 


anterior crucial ligament. Such operative 
repair has proved successful in the majority 
of cases. Such an operation either by this 
technic or the technic of Gallic is indicated 
m these cases because if successful the 
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EMERGENCY TREATMENT, TRANSPORTATION AND 
EARLY MANAGEMENT OF FRACTURES* 


Albert J. Schein, m.d. 

Assistant Visiting Orthopedic Surgeon, Bellevue Hospital; Adjunct Orthopedic Surgeon, Mount Sinai Hospital 


NEW YORK, NEW YORK 


T his discussion refers to the care of 
the fracture from the time it is 
sustained until definite treatment is 
given, usualljf in a hospital. It thus includes 
first aid at the place of the accident, 
splinting for transportation and the earlj' 
maneuvers in handling the patient in the 
hospital, including making the diagnosis, 
A‘-ray studies, treatment of compounding, 
etc. Fractures of shafts of long bones differ 
from joint fractures and those of small 
bones. The former have much more tend- 
ency to displacement, shortening and 
avoidable loss of function. Weight-bearing 
bones take longer to heal and require more 
perfect reduction and retention to give 
good function. Above all, the question of 
infection in compound fractures influences 
the immediate and subsequent treatment 
fundamentally. 

Although emergency therapy of these 
injuries is really a part of the definitive 
management, we shall attempt to discuss 
it chronologically by taking the patient 
at the site of the accident and tracing him 
until the fracture is actually reduced, held 
and functional restoration begun. These 
are the cardinal steps in any fracture 
treatment : 

I. FIRST AID TREATMENT 

A. Prevent Shock. The degree of shock 
depends on the circumstances of the acci- 
dent and associated injuries as well as the 
treatment received. Shock is minimized by: 
(i) Maintenance of body heat by warm 
blankets, hot fluids and prevention of 
undue exposure in transportation; (2) 
avoidance of all unnecessary manipulation. 
If indicated, only the mildest efforts to 


correct very gross deformity are permissible 
before proper x-ray study and anesthesia. 
(3) Adequate sedation by morphine to re- 
lieve pain; and (4) proper splintage before 
moving the patient. This is of great aid 
against shock bj' stopping pain. 

B. Preliminary examination must be 
adequate but rapid, and should be made 
simply to detect gross injuries, deformi- 
ties, open wounds requiring protection, 
bleeding requiring control and necessity for 
splintage. Clothing should be removed only 
sufficiently to uncover possible wounds in 
relation to the fracture. In the case of lower 
extremity injuries above the ankle, the 
shoes are left on. 

C. Hemorrhage from compound fractures 
per sc is usually of little consequence unless 
extensive soft tissue injury has occurred. 
Tourniquets should rarely be required; 
direct pressure by sterile gauze and band- 
age is preferable. 

D. Proper Splintage. This is a crucial 
point in early management of fractures of 
the shafts of long bones. “Splint ’em 
where they lie” is the rule to be followed. 
By far the most efficient emergenej'^ splint 
for application in such cases is the Thomas 
traction arm or leg splint or some modifica- 
tion thereof; the most usual ones are the 
Murray-Jones or Thomas-Murraj^ arm 
splint (Fig. i), and the Keller-Blake half 
ring army leg splint. (Fig. 2.) Traction is 
applied manually to the foot (or hand) at 
first, and then by a hitch or traction strap 
around the ankle (or wrist). Countertrac- 
tion is derived from the pelvis (or axilla). 
The limb is supported by bandages or 
slings from the side bars of the splint with 
special care to keep the joints immobile. 


* From the Orthopedic Service of Dr. Arthur Krida at Bellevue Hospital. 
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All ambulances in New York City mu- 
nicipal hospitals and many other large 
public hospitals are equipped with such 


so that undue motion at the fracture does 
not occur or that jarring does not cause 
too much pain. Voluntary splintage and 



Fig. I. Tliomas-Murray hinged splint, for upper 
extremity fractures. Note slings to arm, trac- 
tion on forearm, elbow extended. Wliole upper 
c.xtremity at side of body. (From Outline of 
Treatment of FruLtures, by Comn\ittce on 
Treatment of Fracture.s, American College of 
Surgeons.) 

splints and the materials necessary for 
their application. 

It is a standing rule, impressed on each 
ambulance surgeon, that suspected long 
bone fractures must never be moved 
from the site of the accident without 
preliminary application of such protec- 
tion. Such prompt action prevents over- 
riding of the bone fragments due to muscle 
spasm, needless bruising of soft tissues, 
compounding of previous simple frac- 
tures and shock, by relief of pain while 
the patient is being moved. Indeed, it is 
a common finding by -v-ray, in fractures 
of the long bone shafts of the arm or leg, 
that the original position in the Thomas 
splint is more perfect than the final one 
in the retentive apparatus. This is merely 
due to the greater efficiency of early con- 
tinuous traction. This lesson was brought 
home during the first World War, when 
the simple introduction of the traction 
splint cut the mortality and end results of 
compound, long bone fractures tremen- 
dously. Every physician should know, by 
actual trial and training, the technic of 
proper application of these splints if he 
treats any fractures at all. 

Small bone fractures and joint fractures, 
in general, do not require more than simple 
splintage, use of a sling in the upper ex- 
tremity, and nonweight bearing in the 
lower extremity during transportation to 
a hospital. Care, of course, is to be taken 



Fig. 2. KcIlcr-BIakc IiingccI half-ring splint 
for transportation and first treatment of 
fracture of the leg and thigh. (From Outline 
of Treatment of Fraetures, by Committee on 
Treatment of Fractures, American College of 
Surgeons.) 


support by the uninjured extremities of 
the patient himself often suffices with sim- 
ple additional means as above mentioned. 

In any severe back injury, the possibil- 
ity of vertebral compression fracture must 
be considered. This is especially important 
where any neurological lesion (paralysis, 
anesthesia, etc.) is detected. By far the 
greater number of such vertebral body 
compressions are sustained in acute flexion 
by “jack knifing.” It is only further flexion 
which will aggravate the injury or produce 
spinal cord damage where none was present. 

It is vital that patients be not carried 
by the shoulders and legs all in a heap; 
this results in further flexion of the trunk. 
(Fig. 3.) Such patients should be moved 
with extension of the spine maintained in 
one of a number of ways. An ambulance is 
best used to move them. For the cervical 
region, the patient is placed horizontal, on 
his back, with a pillow or blanket under 
his shoulders, so that the neck is hyper- 
extended by the weight of the head hang- 
ing backwards. In the lower dorsal and 
lumbar region, the supporting pillow or 
blanket roll, etc., should be under the 
suspected site of fracture, if the patient is 
to be moved on his back. Preferably, in 
moving him to the stretcher, he is turned 
face down and picked up by the shoulders 
and thighs so that the trunk is extended, 
(l^ig. 4.) This position IS maintained on the 
stretcher by pillows or blankets under the 
chest and shoulders and under the lower 
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pelvis and upper thighs, witii the jiatient injury, to warrant jjrompt .v-ray stud}' for 
on his abdomen, thus continuing hyper- fracture. In these days of legal complica- 
extension of the lumbar region. No other tions, insurance coverage, workmen’s com- 



Fig. 3. If .1 patient with a tlioracolunib.ir 
fracture dislocation is carried upward, 
the spine is forced into flexion and ti>e 
injury must be increased. (From Fractures 
and Other Bone and Joint Injuries, by 
R. Watson-Joncs, William Wood tX Com- 
pany, 1940.) 

more cumbersome methods of splintage 
are needed. 

II. MANAGEMENT AT HOSPITAL 

The actual detailed treatment will, of 
course, vary with the individual case. Gen- 
eral principles are: 

A. Treatment of Shock. This includes 
further maintenance of body heat, removal 
of clothing without disturbing splintage 
(still leaving the shoe on in lower extremity 
cases), sedation with morphine, etc. If not 
already done, a traction splint is applied 
as soon as possible before .v-raying in 
cases of long bone fractures. In addition, 
the shock position in bed, intravenous 
infusion and, in occasional cases, blood 
transfusion may be indicated depending on 
the extent and nature of associated injuries. 
The average patient with fracture of the 
shaft of a long bone, in a proper splint, 
arrives at the hospital in good condition. 

B. Physical Examination. Definitive di- 
agnosis must now be made and the sites of 
suspected lesions and proposed x-rays 
must be determined. Internal visceral, 
skull and urinary tract injuries must be 
looked for. It is unwise to attempt to 
elicit crepitus, false point of motion or 
other of the gross signs of fracture. It 
is sufficient to establish local bony pain, 
swelling or discoloration, related to an 


Fig. 4. Wlii-n no stretcher is .'iv.iil.'ible, face 
down tr.msportntion is relatively safe. 

(From Fractures .ind Other Bone and 
Joint Injuries, In R. Watson-Jones, 

William Wood sX Comp.mj, 1940.) 

pensation laws and negligence suits, it is 
foolish to spare .v-ray study of suspected 
bone lesions. Similarly, careful e.xamina- 
tion for soft part injuries, especially to 
nerves, tendons and blood vessels, must 
be made as a routine. In shoulder, humeral 
and knee fractures especially, nerve injuries 
must be sought. If a patient falls from a 
height on his feet, hard enough to fracture 
his heel, etc., always e.xamine and .v-ray 
the lumbar spine for vertebral compression. 

C. Time Factor. The sooner reduction 
of a fracture is done, the easier it will be 
in general and the less trauma will be 
inflicted. Fractures requiring manipulative 
reduction especially, should be treated as 
soon as possible after entrance to the 
hospital, e.g., Colles’ fracture, displaced 
ankle fractures, supracondylar humeral 
fractures, dislocations of all kinds, etc. 
While it is possible to reduce many of 
these after lapse of a night or longer, the 
swelling which supervenes obliterates land- 
marks and makes final splinting much more 
difficult even if reduction can be obtained. 
Long bones may be temporized with if 
maintained under strong traction in a 
Thomas splint without strangulation of the 
foot or hand by the encircling traction 
hitch. Fracture of the hip may likewise 
be delayed for a period of a few days in 
traction to see how the elderly patient will 
stand confinement in bed and the shock 
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of injury. Moreover, none ol tliese frac- 
tures is so much of an emergency that a 
shocked patient with other injuries must 
be rushed through reduction. Rather than 
put up fractures without .v-ray examina- 
tion, almost any fracture can be deferred 
from a few hours to a day or so until trans- 
portation to a place where the proper 
two-plane study can be done. 

D. Control of Infection: Compound Frac- 
tures. Tetanus antitoxin should be given 
in all cases (1500 to 3000 units intra- 
muscularly). This should be repeated in 
ten to fourteen daj's if the wound is still a 
problem and was grossly contaminated. 
Patients with crushing injuries, extensive 
bruising and death of soft tissues, com- 
minution of bone, soiling of the wound with 
street dirt or manure covered country soil, 
should be given in addition polyvalent, 
concentrated antigas serum intramuscu- 
larly. This will guard against gas bacillus 
and other anaerobic infections. Proper 
skin or eye tests for sensitivity to horse 
serum should always precede administra- 
tion of these sera. 

E. Decision on Operation. This should 
be made as soon as possible. An obviously 
small wound made by penetration of bone 
from within or by injur}’’ from with- 
out, treated early, under relatively clean 
circumstances, should be cleansed, the 
surrounding skin carefully shaved and 
cleansed to spare further contamination, 
washed with benzine, if necessary, to re- 
move grease, followed by alcohol or ether 
and iodine and then a dry sterile dressing. 
The fracture is thereafter treated exactly 
as though it were a simple fracture. The 
skin of such punctured wounds should 
never be sutured. Small stab and gunshot 
wounds must be judged by the particular 
indications in the particular case. If it is 
difficult to determine connection of a small 
wound with bone, the presence of fat 
globules mixed with blood is in favor of a 
bony injury. 

All other compound fractures demand 
surgical intervention as soon as possible, 
but never before recovery from the initial 


shock. These injuries may be classified as 
(Bohler); (1) Contaminated cases, those 
seen within four to six hours from the time 
of the injury, or in selected cases, up to 
twelve hours. (2) Infected cases, including 
all cases seen longer than twelve hours 
and usually longer than four to eight hours 
after the accident, as well as certain 
eases seen even earlier, and of course all 
cases with frank suppuration, gas infection, 
etc., already in evidence. 

Detailed care of all types of compound 
fractures cannot be given in the brief 
space of this article. Certain principles only 
may be stated regarding their manage- 
ment. The limb is prepared in the splint so 
far as possible, avoiding further wound 
contamination in shaving, cleansing or too 
strong preliminary irrigation. The remain- 
der of the preparation is done after anes- 
thesia has been induced. Anesthesia is 
frequently local, infiltrating the area at a 
distance from the skin edges all around and 
underneath the wound and at the fracture 
site; many cases, of course, demand re- 
gional or general anesthesia. 

Attempt is then made to excise com- 
pletely all infected tissue, preserving as 
much skin as possible and paying especial 
attention to the skin edges, bruised and 
shredded fascia, muscle and soiled bone. 
Frequent changes of gloves and instru- 
ments are made as needed on proceeding 
into the wound depths. Thin, wide surfaces 


edges, with perhaps ^ to i mm. of con- 
tused skin edge, are usually removed. 
Loose pieces of bone should never be dis- 
carded unless completely free of perios- 
teum, fascia and muscle, as union may be 
jeopardized if too much is removed. After 
complete excision of the early, potentially 
infected cases, the skin is closed without 
drainage and with no deep sutures, except 
for possible nerve or arterial sutures. 
In the infected cases or those in which 
trauma was so extensive as to contraindi- 
cate such closure, the excised wound is 
packed wide open with vaseline gauze fOrr 
treatment) or iodoform gauzef or it is 
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DakinizecI from the first. It is at this stage 
that 5 to 15 Gm. of sulfanilamide crystals 
(Jensen et al) may be placed in the wound 
to counteract invasion of streptococci and 
some other invading organisms including 
gas bacilli. This may be introduced into 
wounds which are to be closed or left open. 
According to Ke^^ and others, wound 
healing is unimpaired and infection is 
prevented. This form of therapy is still 
under investigation and is too recent to be 
used routinel}^ 

No attempt is made to e.xpose the bones 
extensively enough to perform internal 
reduction and fixation. Rather, after thor- 
ough debridement as has been described, 
the fracture is reduced as a closed fracture 
by manipulation or appropriate skeletal 
traction with application of a nonpadded 
plaster cast for more perfect immobiliza- 
tion wherever possible. Windows are cut 
in the cast only when fear of infection or 
constitutional reaction demand it. 

F, Prophylactic Use oj Sulja 7 ‘iilamide. 
In this form of treatment, moderate 
doses of sulfanilamide are given orally as a 
possible preventive of e.xtensive infection 
in all sorts of traumatic wounds. This is 
receiving an extensive trial in the present 
war, especially in Great Britain (Whitby) 
but its efficacy has not been accurately 
determined. It would appear useful against 
the hemolytic streptococcus and gas bacil- 
lus but not against Staphylococcus aureus. 
Administration of this drug must be con- 
trolled by frequent clinical, blood and 
urine examinations to detect complications. 

G. Definitive treatment is then under- 
taken as soon as feasible. Here, it must be 
emphasized that the patient must not be 
lost sight of in treating the fracture. 
Visceral injuries, chest complications or 
intracranial injuries may render fracture 


treatment of secondary importance. 
Primary operative treatmentof simple frac- 
tures is often required in displaced frac- 
tures of the olecranon, patella, head of the 
radius, condjdar fractures of the knee and 
elbow, cases in which a loose fragment 
prevents proper reduction or in which 
closed reduction allows too much persist- 
ent displacement with its promise of 
future deformity. Under favorable and 
aseptic operating conditions, with the 
modern use of vitallium materials for 
osteosynthesis, numerous fractures of both 
bones of the forearm, oblique fractures 
of tibia and fibula, intracapsular hip 
fractures, femoral shaft fractures and 
others are being treated b^’ open reduc- 
tion more often, as a matter of choice. 

The final point to be emphasized is the 
medical and medicolegal necessity for 
postoperative and check-up .x-ray studies. 
The need for these is obvious, but they 
are all too often neglected, with the 
result that negligence suits arc not only 
started (which is sometimes unavoidable) 
but won. Every displaced or potentially 
displaced fracture should have an .x-ray 
e.xamination before attempt at reduction, 
immediately afterward to check reduction 
and at appropriate intervals thereafter. 
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DISLOCATION OF THE SHOULDER 

Mario E. Stella, m.d. 


NEW YORK, NEW YORK 


T he correct handling of shoulder dis- 
locations is of prime importance to 
the general practitioner. Usually he 
is the first to come in contact with this 
injury no matter whether he is situated 
in a small community or in a large me- 
tropolis. The proper recognition of this 
condition and its earl}’ reduction should 
not offer dilTiculty in general, but it is 
essential that the limitations of various 
methods of treatment in individual hands 


shaft of the humerus will thrust the prox- 
imal end of this bone out of the glenoid.* 
This may be accomplished by a fall back- 
ward on the shoulder or on the tip of the 
posteriorly displaced elbow. Strong muscu- 
lar action may be a definite factor in 
sliding the head of the humerus over 
the glenoid rim. Undoubtedly, dislocation 
caused by this latter mechanism can be 
produced only when there is a pre-existing 
defect of the shoulder either congenital or 


be kept in mind. Only by having adequate 
knowledge of the mechanics of the causa- 
tive accident, of the pathology and of 
the relation of the important structures 
surrounding the injured joint may an excel- 
lent end result be obtained. Besides restor- 
ing the normal anatomic constitution of 
the joint without unduly traumatizing 
important structures, one must anticipate 
the prevention of recurrent dislocation 
which is a serious disability. 

The patient may give the story of a 
heavy fall on the shoulder, on the out- 
stretched arm or on the elbow. However, a 
strong pulling force exerted on the shoulder 


acquired. A shallow or partially deficient 
glenoid,™ large or misshaped humeral 
head, relaxed capsule and muscular im- 
balance are all predisposing factors for 
dislocation. 

Thus primary dislocation of the shoulder 
is caused by a more or less severe trauma 
and is accompanied by very characteristic 
and well known signs and symptoms. 
Severe pain and restriction of motion, 
flattening of the shoulder, apparent length- 
ening of the arm, flexion and internal rota- 
tion of the arm, inability to press the arm 
close to the side and prominence of the 
humeral head in the axilla are all indicative 


may be the causative factor. The disloca- of this condition when all or a majority 
tion usually occurs with the extremity are observed. However, the examination 
m a position of moderate abduction and is not complete unless an attempt is made 
some degree of rotation. A fall on the arm to rule out motor or sensory changes as 
would thus pry the head of the humerus well as circulatory damage in the affected 
out of the glenoid and through the weakest extremity. Various degrees of anesthesia 
point of the capsule at its anterior inferior or paralysis of the extremity may have 
portion. It is here between the long head been caused by tear or rupture of the 
of the triceps posteriorly and the sub- brachial plexus or its peripheral branches 
scapularis anteriorly that the capsule is at the time of the accident. Blood vessel 
least protected by musculature. This factor injury may be a serious complication and 
also determines the frequency of anterior the palpation of the radial pulse is a simple 
or subcoracoid dislocation as contrasted though efficient method of indicatine the 
with the rarity of posterior dislocation.™ adequacy of the blood supply. In all cases 
Although most observers believe that the it is extremely important to note th 
-lury is caused by a leverage action on latter firndings^befor^T an atten^Pt is made 
the humerus, it is also likely that direct at reduction. Fractures about tlfe sho Id^ 

trauma to the humeral head or along the may be associated with dislocation in 
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22 per cent of the cases. These may be 
avulsions of the tuberosities, fracture of 
the glenoid of the scapula or fracture of 
the neck of the humerus. They occur most 
often in individuals over 40 years of age 
and their coexistence definitely alters the 
prognosis. Stereoscopic or anteropos- 
terior and lateral .v-rays of the shoulder 
are of value not only in establishing the 
diagnosis and ruling out fracture but also in 
helping to outline the course of treatment. 

REDUCTION 

Early reduction is essential here as in 
other dislocations. In very fresh cases 
seen within fifteen to thirtj' minutes fol- 
lowing the accident, it may be possible 
to reposit the humeral head by gentle 
manipulation or traction and axillarj’' 
pressure without anesthesia. However, it 
is safer to apply a temporary sling and to 
hospitalize the patient so that .v-rays may 
be taken and the reduction accomplished 
under narcosis. The method of choice for 
reduction should depend on the experience 
of the operator. Nevertheless all methods 
are not infallible and several may have 
to be tried in order to succeed. The various 
maneuvers described in the literature de- 
pend on either leverage action, traction 
or their combination to replace the head 
of the humerus into the glenoid. Probably 
the Kocher method is the best known but 
the classical Hippocratic maneuver of 
traction and countertraction in some form, 
has been the one most extensively used. 
Even in the most e.xpert hands these 
methods are not without failure and may 
be productive of serious trauma to axillary 
blood vessels and nerves. During recent 
years several maneuvers have been de- 
scribed which according to the authors 
are less traumatizing and very effective. 
Peterson favors Zierold’s method of 
controlled leverage in which the operator 
places his elbow in the patient’s axilla 
and with the same hand holds the patient’s 
forearm above the elbow. Thus traction 
can be applied while the arm is gradually 
abducted. Milch^^ employs gentle abduc- 
tion and external rotation while holding 


the head of the humerus in the axilla 
so that it docs not slip lower. He states 
that it is very efficient even with no anes- 
thesia. Shumate-’ c.xcrts traction on the 
affected extremity by means of a sling 
around the operator’s back and shoulder 
and the patient’s elbow. Pressure is ap- 
plied against the side of the patient’s chest 
while the surgeon’s thumbs push up the 
head of the humerus. The older methods 
should not be discarded but the various 
other maneuvers should be kept in mind 
in case one fails. In all cases gentleness 
in the attempt at reduction will obviate 
undue and sometimes regretful complica- 
tions. Persistent failure in reducing a 
given dislocation, especially one not seen 
early, warrants seeking expert assistance. 
Definite fibrosis and contracture may 
occur within two to three weeks making 
closed reduction difficult if not impossible.- 
After having attained an appropriate 
reduction, retention of the extremity in a 
position most conducive to healing is an 
important part of the treatment. The 
injury must cause a joint rela.xation 
whether by stretching or tear of the 
anterior portion of the capsule or b}' rup- 
ture of the anterior glenoid ligament. 
Immobilization by strapping the arm to 
the side in an attitude of adduction and 
internal rotation or in a Velpeau bandage 
must be sufficiently long to allow healing 
of the damaged capsule. Three weeks is 
not too long a period for this purpose. The 
importance of avoiding permanent relaxa- 
tion of the capsule cannot be stressed too 
greatly in the prevention of recurrent 
dislocation. Active motion and exercises 
are then instituted to strengthen the 
shoulder musculature. Heat in its various 
forms will undoubtedly add to the patient s 
comfort and ease his attempted motions. 
Abduction should probably be restricted 
for several weeks but one will find that 
nature has already taken this safeguard 
as deltoid power is weakened and there 
may exist some moderate shoulder fibrosis. 
Circumduction of the arm, while the trunk 
is bent forward first without weight and 
later with the patient swinging two pounds, 
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is of value in restoring motion. Still later 
finger creeping up the wall with the extrem- 
ity in abduction as well as pressing the 
hand sideways against the wall will im- 
prove deltoid function. It may be advisable 
to warn the patient to avoid strenuous use 
of the arm for a period of time but follow- 
ing proper care and the return of strong 
muscle power most patients may resume 
fairly active labor within six to eight 
weeks. In complicated dislocations the 
recovery period will naturally be of longer 
duration depending on the additional 
trauma. Fractures should be treated pref- 
erably by closed methods as the functional 
end result is usually better." Fracture 
dislocations of the head of the humerus 
in older persons may require excision of 
the head of the humerus in order’ to avoid 
prolonged immobilization and yield a 
fairly well functioning shoulder devoid of 
pain. Aseptic necrosis of the head is 
occasionally seen in these cases and also 
may require excision.*- Nerve injury may 
entail months of treatment for complete or 
even partial recovery.*^ 

In old dislocations when closed reduction 
has failed, Bennett- advises open reposition 
of the head into the cleared glenoid fossa 
followed by a biceps tendon suspension and 
repair of the capsule. He reports satis- 
factory results from this procedure but 
believes that older individuals should be 
given conservative therapy especially if they 
regain 50 per cent of painless, free motion. 

RECURRENCES 

From a review of the literature it is 
apparently difficult to ascertain the per- 
centage of recurrent dislocation of the 
shoulder following a primary injury. Ac- 
cording to Henderson habitual dislocation 
which is a most disabling condition is 
rare.' In most cases the etiologic factor 
IS severe trauma at the time of the first 
dislocation. The usual history also shows 
that the period of immobilization follow- 
ing reduction • was either lacking or too 
r I .dislocations may recur infrequently 
lollowlng lesser grades of trauma or may 
be habitual and occur practically at the 


will of the patient. The shoulder may be 
dislocated when the patient moves about 
in bed in his sleep or in epileptics during 
a convulsion. As many as 100 consecutive 
dislocations have been recorded in an 
individual.** The recognized pathology is a 
weakness of the anterior inferior part of 
the capsule due to failure of healing of the 
original tear. Bankart believes that the 
head of the humerus shears off the fibrous 
or fibrocartilaginous glenoid ligament from 
its attachment to the bone and that there 
is no tendency whatsoever for healing.* 

Kellogg Speed quoted by Codman** out- 
lines the following causes of reeurrent 
dislocation: (1) Defect in the head of the 
humerus acquired at the first dislocation 
or perhaps congenital; (2) shallowness of 
the glenoid following fraeture or con- 
genital; (3) rupture of the insertions of 
the external rotators of the head of the 
humerus; (4) avulsion of the tuberosities 
with or without rupture of the rotators; 
(5) detaehment of the capsule from the 
anterior glenoid; (6) enlarged joint from a 
relaxed capsule following tears which have 
been given insufficient time for strong 
cicatrization or repeated stretching without 
tears; and (7) (Codman) incoordinated 
muscle pull from two opposing muscles. 

Prevention of this condition is of im- 
portance in the treatment of primary 
dislocation as has been described. How- 
ever, once it has occurred its control may 
be accomplished by conservative methods 
or by operative reconstruction. Codman** 
usually advises the patient to limit his 


aina uccupation. Uavis 

believes in developing the shoulder muscu- 
lature as well as aiding in the healing of 
the capsule in early cases.-* Many opera- 
tions have been devised for the correction 
of this condition. Each attempts to remedy 
an outstanding defect as listed in the 
aforementioned causes. Some try to deepen 
the glenoid (Hildebrand) by inserting a 
bone graft in its margin (Speed). Albee and 
MacAuslan repair the capsular relaxation 
while Gallie'* makes a new inferior gleno- 
humeral ligament with fascia lata Hev 
Groves constructs a fascial sling under the 
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capsule and attaches it to the acromion 
above.'’ The Qairmont procedure depends 
on strengthening the capsular defect by 
the transference of a section of deltoid 
muscle as a sling across the weakened 
portion. Henderson uses a part of the 
tendon of the peroneus longus to suspend 
the head of the humerus to the acromion 
with e.x'cellent results." Hobart advises the 
combination of the Qairmont and the 
Nicola operations.'® Nicola has devised 
an operation which is fairly simple to 
perform and has been successful both for 
control of the disability and for return of 
good function not only in the hands of its 
originator but in general use, especially 
throughout this country. The tendon of 
the long head of the biceps brachii is 
passed through a tunnel gouged in the head 
of the humerus and resutured to itself in 
order to suspend the humerus. The head 
of the humerus is thus actually attached 
to the glenoid by a newly formed, stout 
ligament and cannot slip out of the 
joint. Other advantages of this pro- 
cedure with which we have had some 
experience are that active motion may be 
begun in three weeks and that this pro- 
cedure is Indicated no matter what defect 
is causing recurrence of dislocation. '“Nicola 
reports practically no restriction of motion 
and no recurrences in thirty-two of his 
patients after a follow-up of several years.'* 

SUMMARY 

1. Early recognition and treatment of 
shoulder dislocations is essential. 

2. A knowledge of the mechanism of the 
accident and of the pathology is of value 
in the treatment of these cases. 

3. Fractures and blood vessel and nerve 
injuries should be searched for before 
attempting reduction. 

4. Adequate protection after reduction 
is necessary to facilitate healing of the 
damaged capsule. This will help prevent 
recurrent dislocation. 

5 - Several operations are advocated for 
control of habitual dislocation. 


6 . The Nicola ojjcration seems to enjoy 
general use and approval in this country. 
It can be performed by the average surgeon 
and if done correctly will yield excellent 
results. 
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TRAUMATIC DISLOCATIONS OF THE HIP JOINT" 

William A. Walker, m.d. 


NEW YORK, NEW YORK 


T raumatic dislocations of the hip 
joint comprise a very small percent- 
age of all dislocations. These are 
estimated at from 2 to 5 per cent by dilTer- 
ent authors. The incidence has increased 
in recent years because of severe trauma 
sustained in automobile accidents, hence 
the term “dash board dislocation.” In 
these cases the most common cause of 
dislocation is a severe blow on the fle.\ed 
knee against the rear seat or dash of the 
car while the patient is sitting with hips 
flexed. The force transmitted from the 
knee to the hip forces the femoral head 
from the acetabulum, usually in a back- 
ward direction. 


the head passes through the capsule 
posteriorly, there is injury to the short 
external rotators and the sciatic nerve may 
be traumatized. When the head comes 
forward through the anterior capsule, the 
adductors and obturator internus muscle 
are prone to injury. 

DIAGNOSIS 

The diagnosis of a posterior dislocation 
is based on the following findings: With 
a history of recent severe injury the 
patient presents an acutely painful hip 
on which he is unable to bear weight. 
The characteristic position is that of 
flexion, adduction and internal rotation. 


Dislocations are classified as anterior or 
posterior, in regard to their relation to 
Nelaton’s line which bisects the acetabu- 
lum, and furthermore, as high or low 
depending on the final resting place of 
the dislocated head. Posterior positions 
are seven times more frequent than an- 
terior positions. This is due (i) to the 
weaker posterior hip capsule, (2) to the 
fact that the most frequent force applied 
is to the hip in a flexed position and in a 
backward direction, and (3) to the stabil- 
ity of the hip which is at its minimum 
when in this flexed position. Any trauma 
which approximates the knee and pelvis 
may produce a posterior dislocation. An- 
terior dislocations usually result from 
forceful abduction with or without external 
rotation. In these motions the head is 
pried from within the acetabulum and is 
forced through the capsule anteriorly. 

In all dislocations, whether anterior or 
posterior, there is usually considerable 
shock in view of the trauma to the soft 
parts and the frequency of fracture of the 
acetabular rim. The ligamentum teres is 
always torn and also the capsule. When 

* From the Orthopedic Service of Bellev 


This position is relatively fixed and cannot 
be altered actively. The extremity is 
shortened, though the apparent shortening 
is greater than the real shortening. The 
tip of the great trochanter is above Nela- 
ton’s line and the buttock on the affected 
side is prominent due to the presence of the 
dislocated head beneath the glutei. Al- 
though motion is markedly restricted, it 
may be possible to move the hip in the 
direction of the existing deformity, that 
is, in flexion, adduction and internal rota- 
tion. External rotation, abduction and 
extension are impossible because of the 
tense Y ligament on the anterior aspect of 
the joint. This ligament is very rarely torn 
and then the limb will fall into an everted 
position rather than remain in internal 
rotation. The high type is much more 
common than the low. Except for the fact 
that in the low type there is a greater 
degree of flexion deformity present, the 
above is applicable in diagnosing ’both 
types. 

_ Diagnostic signs of an anterior disloca- 
tion are quite the opposite from those of 
the posterior type. There is usually a 
e Hospital, Arthur Krida, m.d., Director. 
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history of a forceful spreading apart of be palpated in Scarpa’s triangle or in the 
the lower extremities. The involved ex- adductor region. Goetz has reported a case 
tremit}^ is maintained in external rotation in which the head came to rest within the 



Fir.. I. Fow anterior cliilocntion in 23 yc.ar old male. 



Fig 2 One month after reduction. Note early necrosis of head 
at central portion, wedge-sh.ipcd area of destruction. 


and abduction. There may be slight scrotum. In this case the abduction de- 
flexion or extension. The trochanter is formity was beyond 90 degrees and there 
depressed and the lateral aspect of the was marked internal rotation, probably 
hip is flattened. The head of the femur may because the head had passed below the 
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pubis and had no support. The higli type to about go degrees in order to relax the 
of anterior dislocation is more common Y ligament and to bring the head opposite 
than the low. Usually the lower the head the tear in the capsule is an essential point. 



Fig. 3. After two years. Flattened head; narrowed joint 
space; areas of increased density surrounding areas of 
decreased density. 


is displaced the greater is the abduction 
deformity. In all cases there is some actual 
shortening, but because of the abduction 
deformity there is apparent lengthening 
of the limb. Internal rotation and adduc- 
tion are markedly limited or absent, 
whereas external rotation and abduction 
may be increased. 

treatment 

Returning the dislocated head into the 
acetabulum and maintaining it there is 
the primary consideration in treatment, 
oince delay renders reduction more difTi- 
^it, it should be done as soon as possible. 

ecause of the powerful musculature about 
the hip a general anesthetic is essential to 
secure relaxation. 

During any manipulative procedure it 
kept in mind that the sole 
0 je'ct is to return the head to its socket 
^ ong the path it traveled while dislocating 
and to do this with the least possible 
rauma to the badly injured soft parts. It 
must be disengaged from these soft parts 
an returned to the acetabulum through 
® °^^SinaI tear in the capsule. In all 
methods of reduction, flexion of the thigh 


In posterior dislocations there are three 
methods of reduction in common use, 
namel}^ Allis’, Bigelow’s and Stimson’s. 

Allis’ method is primarily that of trac- 
tion and countertraction of the flexed 
thigh against the pelvis. The patient is 
placed on the floor, the pelvis held down 
firmly by pressure over the iliac crests 
by an assistant or by a strap; the thigh and 
leg are flexed at right angles and then 
strong, continuous traction is made on the 
thigh grasped just above the knee. Bohler 
modifies this method by using a towel 
applied around the thigh, above the knee 
and then tied around the operator’s neck. 
From a kneeling position the operator 
exerts a strong upward pull by straight- 
ening his back. At the same time downward 
pressure is exerted on the foot in order to 
produce leverage over the surgeon’s knee 
which IS placed in the popliteal region 
of the patient Bohler reports complete 
success with this method in all types of 
dislocations. If resistance is encountered 
in using this method gentle manipulation 
to disengage the head should be carried out 

fnereased" ^^ould be 
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The method of Bigelow is more fraught tained, the thigh is gently adducted and 
with danger of injur}'- to soft tissues internally rotated to bring the head over 
inasmuch as it is essentially manipulative the rim and into the acetabulum. As has 



Fig. 4. Flatteninp! of lic.icl incrcnsccl. Sliows necessity for lonp; 
jicriocl of nonwciglit-bcaring. 


in character. The pelvis is immobilized 
and the thigh is rotated internally, ad- 
ducted and flexed on the abdomen. In 
this position traction is exerted on the 
thigh in an upward direction and then the 
limb is slowly circumducted, that is, swept 
out into abduction and then into extension. 
As it is abducted, it is e.xternally rotated. 
The first maneuver relaxes the Y ligament 
and brings the head down to the level 
of the tear in the capsule. In this position 
traction pulls the head up on the posterior 
rim of the acetabulum; then abduction 
and external rotation pry it forward into 
the acetabulum. 

The Stimson method is probably the 
least traumatizing. The patient is placed 
on the table in the prone position pro- 
jecting over the end and allowing the 
affected thigh to hang down. The other 
thigh is supported by an assistant. In this 
position gentle downward traction with 
slight rotation and rocking will usually 
effect reduction. 

The rarer anterior dislocations are re- 
duced by Allis’ method as follows: The 
thigh is flexed slightly and the abduction 
deformity and external rotation are in- 
creased. Then direct traction is exerted 
on the thigh. These maneuvers lift the head 
away from the pelvis. With traction main- 


been stated. Bolder uses traction satis- 
factorily on the thigh flexed to 90 degrees 
in all types of dislocations. 

The treatment of reduced cases is at 
first concerned with prevention of recur- 
rence. Those of the posterior type must be 
protected against flexion and adduction; 
those of the anterior type against abduc- 
tion and external rotation. Bed rest from 
three to six weeks with or without plaster 
immobilization is usually recommended. 
Then weight bearing with the use of 
crutches is allowed. 

Although most textbooks fail to mention 
aseptic necrosis of the femoral head as a 
sequela of traumatic dislocation, its im- 
portance and frequent occurrence has been 
noted within recent years. Bergmann, m 
1931, was one of the first to note and report 
such a case. Stewart, in I933> reported 
the first case in America. Funsten, Kinser 
and Frankel in reviewing twenty cases of 
dislocation in 1938 noted necrotic changes 
in the head in the follow-up of six cases. 
This report emphasizes the frequent occur- 
rence of these late changes which in the 
past were undoubtedly considered as trau- 
matic arthritis. 

In 1939, Potts and Obletz reported five 
cases and Kleinberg two. Phemister, and 
Chandler and Kreuscher have also reported 
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such cases. At Bellevue Hospital, we have 
operated upon one patient who presented 
a typical case. In view of the relative 
infrequency of hip dislocations, the num- 
ber of reported cases of aseptic necrosis 
of the head signifies that its occurrence is 
not infrequent. 

Necrosis of the head following disloca- 
tion is due to a loss of blood supply to a 
part or all of the head. The blood supply 
of the head is derived from vessels in the 
neck, the ligamentum teres and the cap- 
sule. Tearing of the capsule and rupture 
of the ligament deprive the head of a great 
part of its circulation and the extent of 
the necrosis depends upon the degree of 
loss of blood supply. Because of this, 
Phemlster and Klelnberg have cautioned 
regarding manipulation. Gentleness in re- 
duction lessens damage to injured vessels 
and thereby lessens the possibility of 
aseptic necrosis. They have also empha- 
sized the importance of protection of dis- 
located hips from weight bearing for long 
periods in order to allow revascularization 
of necrotic areas and the replacement of 
necrotic bone by new bone (creeping 
substitution). The anticipated flattened 
deformity is thereby reduced to a minimum 
or prevented. Kleinberg advises the wear- 
ing of a long Thomas walking caliper brace 
for one year. 

The clinical symptoms of necrosis are 
pain and stiffness of the joint coming on 
a few months after reduction. These 
symptoms increase, a limp becomes notice- 
able and a flexion adduction deformity 
develops. No appreciable actual shortening 
IS present. 


Other sequelae are (i) myositis ossificans 
of the torn capsule, which may cause pain 
and stiffness of the joint and necessitate 
operative treatment, and (2) persistent 
nerve injuries. Muscle injuries do not 
emand special care and cause no sequelae, 
ractures of the acetabular rim may 
emand operative treatment at the time 
o dislocation or at a later date. Fragments 


causing limitation of motion should be 
removed.'* 


SUMMARY 

1. The incidence, classification, mechan- 
ics of production, diagnosis and methods 
of reduction of traumatic dislocations of 
the hip have been reviewed. 

2. The occurrence and frequency of 
aseptic necrosis of the femoral head after 
reduction has been emphasized. 

3. Protection from weight bearing by 
means of a brace for a long period to permit 
substitution of necrotic bone by new bone 
and the prevention of deformity of the head 
are essential. 
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THE USE OF PLASTER 

John C. McCauley, Jr., m.d., f.a.c.s. 

NEW YORK, NEW YORK 


A PLASTER of paris dressing applied 
to a limb or portion of the body 
which does not function other than 
to cover the part is entirely without virtue 
as a surgical appliance. On the other hand, 
there is no satisfactory all around sub- 
stitute for this material for the execution 
of splintage problems, small or large, simple 
or complex. 

Think of the newborn infant who for the 
first months must have properly applied 
forces to correct the resistant deformity 
of a club foot, and that these forces are 
applied continuously and progressively up 
to the pressure tolerance of the delicate 
skin and underlying soft parts. 

Think of the 200 pound adult who must 
have one or both lower extremities im- 
mobilized and anchored to his trunk for 
several months. Both of these problems 
can be solved best by the use of plaster of 
paris. In order to prevent delay and skin 
damage in the infant, and to assure com- 
parative comfort and lasting clTiciency in 
the 200 pound adult, not only the applica- 
tion of the appropriate size and number of 
bandages, but their application with proper 
care and thoughtfulness are absolute 
requisites. 

Plaster of paris has been widely used as 
a splintage material since Matthysen, a 
Dutch Army Medical Officer, published a 
pamphlet on its uses in the treatment of 
fractures in 1852. 

For the average user, plaster of paris 
bandages are available in the usual sizes — 
2, 3, 4 and 6 inch widths — and in various 
setting times — slow, fast and specially fast. 
These bandages are prepared by several 
well known manufacturers and are of 
dependable standards. They come boxed 
in moisture proof containers and should be 
stored without altering this factor. 


For frequent users, home made bandages 
arc less c.xpcnsivc but care and e.xperience 
are necessary to produce good ones. The 
cloth portion (crinoline) of the bandage is 
of a stiff meshed material, sized with a 
substance which will not interfere with 
proper setting and drying of the plaster of 
paris. The mesh should be of sufficient 
size to permit plenty of plaster to be 
rubbed into its surfaces. Two meshes of 
crinoline are available for use; the best 
32 by 28 mesli, and the ne.xt best 28 bj”^ 24 
mesh. The latter is less expensive but 
makes satisfactory- bandages. The plaster 
portion of the bandage is of the finest grade 
plaster of paris known usually as “dental,” 
“surgical,” or “orthopedic” plaster and 
comes packed in 100 pound moisture 
resistant bags or in 250 pound barrels. 
These containers give adequate protection 
from moisture, if stored in a dry place, for 
eight to twelve months. In making the 
bandages the crinoline is torn into strips 
of the desired width and cut into proper 
lengths — 2 inches by 3 yards, 3 inches by 
3 yards, and 4 and 6 inches by 5 yards. 

The plaster is rubbed thoroughly into 
the meshes of the crinoline and the bandage 
rolled firmly but not tightly. Care in 
handling so as not to dislodge the plaster 
obtains at all times and is more to the point 
than wrapping each bandage in paper for 
this purpose. Straight splints can be made 
and stored as such by reversing a given 
length of bandage on itself a number of 
times. 

Immersing the bandages at the time of 
their use is of the utmost importance. A 
sizable container of water is necessary (12 
quart pail). Changing to fresh water as 
plaster saturation takes place is absolutely 
essential. Agents in the water to accelerate 
drying, such as salt or sugar, are unneces- 
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sary. Bandages are gently placed on end in 
the water about one minute before the 
surgeon is ready for it. After the bubbles 
have ceased to rise, indicating wetting of 
all layers, the bandage is grasped with 
both hands; the palm of each hand is held 
firmly against the ends of the roll. When 
free of the water, the roll is squeezed with a 
twisting motion, then straightened or un- 
twisted with the palm of the hand held 
firmly against the ends. At this stage the 
bandage should not be wet enough to drip. 

In the application of a large plaster 
dressing, such as a jacket or spica, it is 
important not to permit too much drying 
between layers, so that the entire thickness 
is one of amalgamated strength and not 
several layers of dry cleavage planes 
between. 

Strength results with proper application 
and rubbing of each turn into the previous 
one. Lightness also results because less 
material is needed. 

PREPARATION OF THE PART FOR APPLICATION 
OF THE PLASTER 

Proper application of the under dressing 
is of no less importance than the outer shell 
of gypsum. An excellent covering for the 
skin, form fitting and easily applied, is a 
stretchable cotton material called stocki- 
nette. It is knit as a circular tube and comes 
in diameters of 3, 6 and 1 1 inches so that a 
piece of appropriate length can be cut and 
pulled over the part to be encased with 
the bandage. Several inches of extra length 
are left to be pulled back over the ends 
of the cast and anchored with the last 
turn or two of the plaster bandage. This 
makes a neatly finished end and helps pre- 
vent irritation of the skin. 

Sheet wadding is a thin sheeting of non- 
absorbent cotton with a thin, hard finish 
of starch. It is sold in 36 inch widths 6 
yards long. From this bandage rolls of 

liferent widths are made. These rolls 
s ould be not greater in diameter than 
can be easily held in the hand. Large thick 
TL cumbersome and difficult to apply. 

he number of layers one uses for padding 


varies with the cast at hand and the part 
to be padded. In general two layers ol 
sheet wadding make sufficient padding, 
but over the heel, sacrum and the anterior 
bony prominences of the pelvis several 
additional layers are necessary. A number 
of extra turns about the lower thorax, when 
encasing the trunk as part of a body spica, 
are absolutely essential for the patient’s 
comfort. In applying a body jacket a 
square pad of four to six layers over the 
epigastrium will be appreciated by the 
patient at mealtime, as this pad can be 
removed after drying of the jacket, and 
thus allow for expansion of the abdomen. 

Fell. White or gray felt about one- 
fourth inch thick and weighing slightly 
over two pounds per square yard, is a 
serviceable stock material to use as addi- 


tional padding. It is extremely useful in 
very thin or elderly subjects in whom bony 
prominences demand the greatest con- 
sideration. In the aged, pressure necrosis 
will occur over night without proper 
padding. 

Casts. These are built by circular 
bandaging of the properly padded part. 
The bandages are applied smoothly; each 
turn is pulled firmly but without constric- 
tion or roping of the bandage. Each turn 
is rubbed into the one beneath and support, 
if needed beneath the part being bandaged, 
is supplied by the palm of the hand Instead 
of the fingers, which leave indentations. 


1 lie aniiuae or aesireo position ot a limb 
is obtained before any dressings are applied 
and is then maintained throughout the 
application of the padding and the over- 
coating of plaster, so that no wrinkles are 
formed by ehanging the position during 
the setting process. With experience one 
learns to utilize the small, final molding 
possibilities during the setting period. 

Nonpadded casts or semipadded casts 
(over thin _ flannel bandages) are very 
useful for light weight, efficient splinting 
of ceruin joints, such as the wrist and 
routine use in acute fractures 

LXt aVptario'n 



552 American Journal of Siirncry McCaulcy, Jf. UsC of PlaStCr 


Dl CI MUI M, 1940 


Splints. Plaster of paris lends itself 
admirably to custom or tailored splints. 
There are two verj' satisfactory ways of 
making these: (i) Applying a lightlj' 
padded, circular bandage, which after 
drying twentj^-four to forty-eight hours 
can be bivalved and the best suited half 
retained as a splint. (2) Molding to the 
anterior or posterior surface of the part 
to be splinted, a plaster reverse of appro- 
priate size and thickness by a circular, 
flannel bandage. After setting ten to 
twenty minutes remove the bandage 
as a mold and allow it to dry over night. 
It can then be bandaged on in the regular 
way and remoA'ed as often as the case 
demands. 

Reinforcement Splints. Often the in- 
corporation of a plaster reverse in the outer 
layers of a regular or compression bandage 
will be very helpful for immobilization 
where surgical or bulky dressings arc 
necessary. 

Emergency Splints. The specially fast 
setting plaster makes an e.\cellcnt tem- 
porary splint for transportation of fractures 
or dislocations. Here reverses are applied 
to the available or e.xposed surface of the 
part and held in place by circular flannel 
or gauze bandages. Setting takes place 
rapidly and after a short period of drying 


the patient can be moved with comfort and 
safety. 

Jackets and Corsets. For support of the 
trunk alone, or as the foundation of a sup- 
port to the head and neck, a plaster Jacket 
properly applied has no equal. A removable 
corset can be made by splitting the Jacket 
down the front immediately after setting, 
springing it off and after thorough drying 
it can be covered with stockinette and 
hooks and lacing sewn to each edge of the 
split front. 

IMPUESSIONS AND CASTINGS OF POSITIVE 
KEPKODUCTIONS 

In the construction of certain more 
permanent types of form-fitting appliances 
of metal, celluloid and leather, there is no 
better model than the positive reproduc- 
tion in casting plaster of the limb or trunk 
in question. A satisfactory impression or 
mold can be made of the part by using fast 
setting plaster of paris bandages, which 
then are removed, reassembled for proper 
contours, and filled with casting plaster. 
This model then serves the brace maker 
with an accurate reproduction of the part. 
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PARONYCHIA AND BONE FELON* 

Harry B. Macey, m.d. 


ROCHESTER, 

P ARONYCHIA or “run around,” as 
it is frequently called by the laity, 
is the most common infection involv- 
ing the hand. This infection presents many 
varied manifestations, for the clinical 
appearance is determined by the duration 
and severity of the infection. It is com- 
monly initiated by the occurrence of an 
infection in a so-called hangnail or a split 
in the eponychium. Anj' infected hangnail 
to all Intents and purposes is a paronychia; 
however, many hangnail infections subside 
without giving rise to the cardinal signs 
of a paronychial infection. An acute infec- 
tion may occur on the side of a nail with 
early formation of abscess with or without 
evidence of a hangnail. (Fig. la.) If this 
process continues unabated, the base of 
the nail becomes involved and character- 
istic redness and rounded swelling appear. 
In this early acute stage the pain is 
severe, but it subsides with drainage of 
the abscess which in turn results in the 
subsidence of the inflammatory process. 
Again, a seemingly associated acute infec- 
tion of the side of the nail and a true 
infection of the base may arise simul- 
taneously. The prognosis in this latter type 
of infection is not as good as in infections 
of the side of the nail treated early; how- 
ever, if localization with formation of an 
abscess occurs in the involved side the 
general involvement of the finger subsides 
gradually. 

There is still another type of paronychial 
infection, an indolent form, which may 
be the residual of the acute infection at the 
side of the nail or the condition may be 
indolent from the time of its inception 
With or without evidence of an Infection 
at the side of the nail. In this group of 
infections, which are usuallj^ easily recog- 
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nized, the period of healing may cover 
several weeks. There is swelling and redness 
at the base of the nail with little or no 
associated pain. During the course of the 
indolent inaction a small amount of drain- 
age gradually occurs which may be ex- 
pressed by pressure on the eponychium. 

In time, the nail root becomes yellowish 
and free from its attachment. At this stage 
an abundance of granulation tissue result- 
ing from proliferation of the radix maj' 
appear. (Fig. ih.) 

In the treatment of paronychial infec- 
tions, no set procedure can be established. 
The treatment depends on the e.xtent of 
the infection and the stage of the involve- 
ment. For infection on the side of the nail 
warm, moist packs preferably of a 50 per 
cent solution of alcohol should be employed 
in an attempt to produce localization of 
the infection. When available, roentgen 
therapy is believed to be of definite benefit. 
When abscess occurs, drainage is best 
established by complete removal of the 
necrotic skin which forms the dome of the 
abscess; this procedure prevents the in- 
folding of the edges of the skin which is a 
barrier to drainage. This type of infection 
usually is self-limited and runs its course 
over a period of a few days. If the infection 
should extend to the base of the nail, the 
process may be benefited by gently push- 
ing back the eponychium and applying a 
10 per cent solution of silver nitrate. The 
process may then subside without drain- 
age and its course gradually terminate. 
Roentgen therapy is found to be of value,' 
particularly if used in the early stage of 
the infection. If the condition becomes 
chronic and pus is found under the over- 
hanging edge of the nail and the nail root 
becomes elevated, the establishment of 
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drainage becomes necessary. This may be 
done by gently pressing back the eponych- 
ium and removing a portion of the over- 



Fic. I. Appearance of infection: a, acute infec- 
tion at the -side of the nail; It, clironic paro- 
nychial infection of tliree weeks’ duration. 


hanging nail root without injury to the 
radix and the cuticle. If the purulent 
material has extended completely across 
the base of the nail, it may be necessary 
to remove the entire base of the nail. This, 
however, can be done without resorting 
to a radical surgical procedure which is so 
frequently advocated in the textbooks such 
as a double incision, one incision being 
placed on each side of the base of the nail; 
the base of the nail is then elevated and 
removed. 

In chronic infections, if the drainage 
becomes seropurulent and healing is slow, 
the chance that a portion of the dead nail 
root remains and is acting in the capacity 
of a foreign body should be considered. If 
this is the case and the portion of the dead 
nail root is removed, the drainage will 
subside. Treatment after removal of this 
remaining portion of the dead nail root. 


should consist of elevation and the appli- 
cation of warm, moist dressings preferably 
moistened with a 50 per cent solution of 
alcohol. When the acute process has sub- 
sided, light treatments should be employed 
several hours daily to promote absorption 
and lessening of the edema. 

BONE FELON 

“Bone felon” is the term employed to 
denote an osteomyelitis of the terminal 
phalanx of a finger. The occurrence of 
bone felons may be attributed to the ana- 
tomic construction of the soft tissue over 
the distal phalanx, in that the connective 
tissue framework produces a closed space. 
Kanavel called attention to the fact that 
the blood vessels run parallel to the 
phalanx on both sides through these closed 
spaces. With the occurrence of an infection 
avenues of escape are lacking and the 
edema and inflammatory process produce 
circulatory embarrassment with resulting 
bony necrosis. The epiphysis of children 
receives its blood supply before the vessels 
enter the closed space and it is therefore 
uninvolved in the primar}' process and 
usually remains intact. 

At the onset of bone felon a sticking, 
sharp pain appears in the distal phalanx; 
this usually follows a puncture wound or 
trauma but occasionally a cause cannot be 
elicited. The process increases rapidly, and 
swelling, heat, localized tenderness and 
excruciating pain are produced. The pain 
is constant, boring in character, and at 
times difficult to relieve even with mor- 
phine. The systemic reaction usually is 
mild although there may be slight to 
moderate elevation of the temperature. 
The edema present produces a tenseness 
of the distal phalanx with drum-like 
stretching of the skin and associated pallor. 
On close inspection a central bluish portion 
frequently may be seen which is the result 
of deep hemorrhage and necrosis. If allowed 
to progress, the tenseness is soon replaced 
by a board-like hardness and in time by 
fluctuation with necrosis of the tissue and 
frank formation of pus. When destruction 
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of tissue and formation of abscess appear, Lymphangitis at its beginning may simu- 
the tension is released and the sensitiveness late a bone felon in that pain and swelling 
disappears. At this period there is bony oeeur in the finger but, usually, by the time 



Fig. 2. Bone changes noted ten 
days after onset; treatment 
consisted of late incision and 
drainage. Anteroposterior and 
lateral views. 


Fig. 3. Bone changes four weeks 
after onset. Absorption of distal 
three-fiftlis of tiic phalanv may 
be noted. Anteroposterior and 
lateral views. 


involvement and, regardless of the treat- 
ment instituted, there is rapid destruction 
of the phalanx. Roentgenologic examina- 
tion in the early stages does not reveal any 
abnormality, but when bony involvement 
occurs, a fuzziness may be noted on the 
palrnar aspect of the phalanx in its middle 
or distal thirds. Destructive changes take 
place within a few days and, as early as a 
week to ten days after onset of symptoms, 
marked destructive changes may be noted. 
(Figs. 2 and 3.) 

To make a definite diagnosis of bone 
felon the condition should be distinguished 
from tenosynovitis, lymphangitis and sub- 
epithelial abscess. In infections of the 
tendon sheath the finger usually is held 
m a flexed position and the whole finger is 
enlarged symmetrically. On attempting ex- 
tension there is severe pain and on palpa- 
tion, tenderness extends proximally over 
the course of the tendon sheath. There is 
an absence of the excruciating, continuous 
pain and the exquisite localized tenderness 
ound in the presence of a bone felon. 


these infections come to the attention of 
the physician, the diagnosis is established 
by the appearance of the dorsum of the 
fingers and hand. This type of infection is 
evidenced by characteristic red streaks. 
The swelling is also more extensive and 
there is an absence of the localized swelling 
of the distal phalanx and the extreme 
localized pain noted in bone felons. In 
lymphangitis the finger can be moved with 
relatively little or no pain. 

Subepithelial abscess over the distal 
phalanx may in its inception simulate a 
beginning bone felon. This lesion presents 
a small area of redness, slight swelling and 
tenderness. There is, however, an absence 
of the characteristic continuous pain and 
tension of the ball of the distal phalanx 
seen in felons. There is an early localization 
ot the infection with superficial forma- 
tion of abscess readily seen beneath the 
skin. 


o xciuii snouid be 

made early so that adequate treatment 
may be mst.tuted. The treatment consists 
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of early surgical incision for release of the bone. The finger should be placed on a 
tension and the promotion of drainage in splint for protection and comfort until 
the closed space. The incision is best placed the phalanx has complctel}' reformed or is 
at the side of the phalanx; care should be self-terminated. 



Fig. 4. Same case as Figures 2 and 
3; phalangeal reformation ciglit 
weeks after onset. Anteroposterior 
and lateral views. 


Fig. 5. One year after onset the 
phatan.v is completely restored. 
Anteroposterior and lateral 
views. 


% 


taken not to extend the incision into the 
joint or to penetrate the attachment of 
the flexor tendons at the base of the pha- 
lanx. Midline incisions should be avoided, 
thereby lessening the chance of a sensitive, 
adherent scar in the tactile portion of the 
finger. The fish-mouth incision advocated 
by some is unnecessary and may compli- 
cate the healing and the function in the 
finger. Bone felons in the late stage of the 
infection which is often seen may rupture 
spontaneously and the problem is to 
determine if the drainage is adequate and 
if a sequestrectomy is indicated. If the 
question arises as to the proper procedure, 
maintenance of drainage through the open- 
ing which is already present is preferable to 
unwise surgical interference. In this stage 
the phalanx is certain to proceed to almost 
complete dissolution or sequestration. Ev- 
erjr attempt should be made to protect the 
periosteum for reformation of the bone and 
even self-extrusion is more desirable than 
rough removal of incompletely sequestrated 


Preoperative and postoperative treat- 
ment should consist of warm, moist packs 
preferably of a 50 per cent solution of 
alcohol, complete rest in bed with eleva- 
tion of the hand and sedatives as indicated. 
When the acute inflammatory process sub- 
sides, daily hand baths in sterile saline 
solution and the employment of light 
(60 watt nonfrosted bulb) for periods of 
several hours daily promote absorption 
and hasten the healing. The use of sul- 
fanilamide and its associated drugs may 
be of some benefit postoperativel3^ but 
because of the anatomy of the part they 
offer little in preoperative treatment. Al- 
though early incision is advocated, hasty 
incisions should be avoided. Also, whereas 
early incision offers the best results and 
early relief of pain, the results obtained 
with spontaneous or late drainage compare 
favorably with those in cases in which 
the patient is seen in the first stages 
of the infection and adequately treated by 
incision. 
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It is well to remember how surprisingly 
good the end results may be despite what 
apparently is a total destruction of the 
phalanx and endless days of drainage. The 
course in the majority of cases of these 
infections is one extending over a period of 
fvweeks with slow healing and regeneration 
of new bone. (Figs. 4 and 5.) Amputation 


is rarely if ever indicated and should be 
considered only in those cases in which 
there is an associated infection in the joint. 
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Achondroplasia ... is a curious congenital condition, somewhat 
resembling rickets, in which the growth of those Ijones developing from 
cartilage is cut short and interfered with by virtue of premature synostosis 
with the epiphysis. 

From — “Rose & Carless Manual of Surgerj,” Edited by William T. 
Coughlin (The Williams & Wilkins Company). 



TREATMENT OF FRACTURES OF THE CLAVICLE, 

RIBS AND SCAPULA^- 

William C. McCally, m.d. and Don A. Kelly, m.d, 

CLEVELAND, OHIO 

FRACTURES OF THE CLAVICLE to usc the extremity. CarcfuI palpation will 

E ight to ten per cent of all fractures reveal a tender spot along the clavicular 
occur in the clavicle, and probably line or demonstrable deformity. Roent- 
there is no other bone the fracture of genograms should never be omitted, 
which causes less permanent disability, Trealment. The object of any type of 
severe complications or deformity. A con- li.xation is to hold the shoulder backw^yd 
fusing array of mechanical devices for fixa- upward. There is considerable didi- 

tion have been described, and it is our eulty in maintaining this position, and 
object to outline a method of treatment after having tried several methods we 
which can be carried out utilizing the doubt that any one method w'ill maintain 
simplest of surgical supplies. anatomic reposition or result in union with- 

The clavicle is ossified at birth save for out some thickening at the fracture site. In 
the two extremities, and this probably most instances postreduction roentgeno- 
accounts for the high frequency of fracture grams are very disappointing because very 
in childhood and adolescence. The fracture little change in the position of the^ frag- 
usually occurs in the middle third of the ments has been aecomplished, but thicken- 
bone. The inner fragment is displaced i^g due to incomplete reduction disappears 
slightly upw'ard by the attachment of the within a relatively short time. Any method 
sternocleidomastoid muscle. Unopposed by of treatment w'hich immobilizes the shoul- 
the strut-like support afforded by the in- <^or, wrist or hand is to be condemned, 
tact clavicle, the pull of the pectoral and especially in individuals over 40 because 
scapular muscles, plus the weight of the the resultant periarticular adhesions may 
arm, cause the outer fragment to become cause permanent crippling. The ideal 
displaced distally and inw^ard. Fractures of method of treatment must, therefore, be 
the outer and inner quarters of the bone arc one w'hich requires a modest armamentar- 
rare and usually show" very slight displace- ium, is easy of execution and allow'S free 
ment. " motion of the shoulder, elbow' and w'rist. 

Diagnosis. Because of the palpable de- The clavicular cross and its various modi- 
formity and the sensation of grating in the fications meet these requirements but it has 
clavicular region, the diagnosis of “broken the disadvantages of being bulky and tend- 
collar bone” is frequently made by the pa- mg to become displaced. We find that 97 
tlent. In most instances" an almost path- per cent of all clavicular fractures can be 
ognomonic attitude is assumed— the head satisfactorily treated by the figure-of-eight 
is inclined toward the Injured side, the bandage method, provided^ that the band- 
elbow is supported by the opposite hand age is carefully applied w'ith especial at- 
and the shoulder on the injured side is tention being given to adequate axillary 
visibly depressed. padding. 

The fracture is frequently overlooked in Anesthesia is obtained by means of 2 per 
infants but should be suspected if following cent novocaine injected into the fracture 
known or possible trauma the child cries on site. The patient is seated upon a low' stool, 
moving the arm or show's a disinclination Both shoulders are then drawn backw'ards, 

From the Department of Surgery of tlie Western Reserve University School of Medicine and the University 
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the operator placing his knee in the middle terminal portion is fastened in the mter- 
of the patient’s back for counter t raction if scapular region with large safety pins which 
necessary. A well beveled felt pad is then are then covered with adhesive. 



Fig. I. The .nxill.Try pads arc in place 
and the beveled compression pad is 
over the mesial clavicular fragment. 



Fig. 3. Figure-of-eight bandage has 
been applied and is held in place by 
adhesive strapping which encircles 
the chest. 

placed over the mesial fragment and held 
in place by means of a wide strip of 
adhesive. Carefully fitted felt pads are then 
placed in the axillae, especial care being 
taken to cover both anterior and posterior 
folds. (Figs. I and 2.) The pads should be of 
the softest saddle-maker’s felt and about 
one-fourth inch in thickness. The figure-of- 
Sjght is now applied and with each turn of 
the bandage an attempt is made to pull the 
shoulders upward and backward and the 


■ 



Fig. 2. Rear view. 



Fig. 4. Method of tightening the band- 
age by means of muslin strip. 


X liv.. 


. Q AO 

IS usually known as neurological roll, is five 
yards in length and consists of four layers 
of gauze folded in tubular shape. This 
particular type of dressing is marketed by 
various supply houses. The dressing has a 
tendency to slip up toward the neck, and 
this IS prevented by wide adhesive reten- 
tion straps over each shoulder which are 
held in place by a third strip which en- 
crcles the chest. (Fig, 3.) Beneath the 
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central portion of the figure-of-eight poslc- fractures, in cases showing marked com- 
riorly is placed a strip of two inch muslin minution and in those individuals in whom 
which may be tied and tightened as the the figure-of-eight dressing proves espe- 



Fig. 5. Line tlrawing sliowinp simple traction .apparatus 
wiiicli may be arranperl .at jjatient’s becisitle. 


dressing tends to loosen. (Fig. 4.) A tri- 
angular sling supports the arm for the first 
few days. The figure-of-eight remains in 
place until there is evidence of union — usu- 
ally three weeks — but it may be changed if 
the axillary skin shows signs of irritation. 
The patient is cautioned to watch for any 
signs of circulatory disturbances or evi- 
dence of nerve pressure and to report them 
immediately. If the pressure of the bandage 
causes discomfort for the first daj' or two, 
relief is usually obtained by having the 
patient lie on his back with the arms 
moderately abducted. 

Nonunion almost never occurs and if it 
does the disability is usuallj^ negligible. A 
great many authors describe brachial plexus 
injuries occurring as the result of pressure 
caused by displacement of fragments and 
open reduction is advised. In our experi- 
ence there have been two patients so 
treated who showed no improvement 
after open replacement of the comminuted 
fragment, and we are of the opinion that 
these nerve lesions are the direct result of 
the original trauma’s tearing the primary 
nerve roots and not the result of pressure 
by displaced bone fragments. 

The recumbent method with lateral 
traction on the arm is advised in compound 


daily irksome and who can economically 
afl’ord the rcciuircd three to four weeks in 
bed. A very simple apparatus can be ar- 
ranged at the patient’s bedside. (Fig. 5.) 
Through the medium of adhesive traction 
straps applied to the forearm and arm the 
extremity is suspended with the arm ab- 
ducted 90 degrees and externally rotated 
90 degrees. Five to eight pounds of traction 
on the arm is adequate and just enough 
weight on the forearm to hold it upright. 
After three to five weeks it is usually found 
that the fracture has united sufficiently to 
permit the use of a sling. 

FUACTUKES OF RIBS 

The more exposed ribs, the fourth to the 
eighth, are most subject to fracture. Com- 
pound fractures are rather rare owing to 
the elasticity of the rib and the rather 
extensive muscular attachment. In frac- 
tures which are the result of direct violence 
the fragments are driven into the under- 
lying pleura or lung and thus more serious 
complications occur. As a rule there is very 
little displacement of the fracture ends 
since the intercostal musculature acts as a 
splinting agent. Fractures ol the ribs are 
very rare in children owing to the elasticity 
of the bone. In adults and especiallj'^ in the 
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aged these fractures may be the result of ping may not be tolerated because ol the 
the most trivial accident or even muscular pressure beneath the pendulous breasts, 
strain, such as is occasioned in coughing. Some relief is afforded these individuals by 



\ u 

Fig. 6. a, acllicsivc dressing completely encircles tlie chest. The vertical strap is added 
in fracture of the upper ribs, n, posterior vdew. 



There is usually the history of thoracic 
trauma and the patient complains of pain 
m the chest which is aggravated by deep 
inspiration or coughing. There is point 
tenderness over the fracture site, occasion- 
ally crepitus may be felt or heard and 
anterior-posterior compression of the chest 
on the injured side will cause sharp pain at 
the fracture point. Very frequently, routine 
anteroposterior radiographs fail to show 
fracture and oblique views should be taken 
if necessary. If the clinical evidence of frac- 
ture of the rib is conclusive, treatment 
should not be withheld even though roent- 
genographic proof is lacking. 

Treatment. Immobilization of the chest 
with adhesive strapping in most instances 
Will give the patient relief from pain. Lib- 
eral doses of morphine or codeine in a cough 
mixture should be prescribed to abolish the 
cough reflex. The adhesive strips, each 
t ree inches in width, are applied from 
clow upward with the chest held in full 
expiration and they are made to encircle 
t e chest completely. In fractures of the 
^ibs vertical strips extending over 
t e shoulder of the injured side are added. 
'' 6.) In obese females adhesive strap- 


encircling the chest with a wide elastic 
roller bandage (Ace), slipping being eflec- 
tively prevented by stitching the edges of 
the bandage together in several places and 
adding stitched-on shoulder straps of 
muslin or webbing. 

The adhesive dressing should be left in 
place for a period of three weeks and unlike 
strapping, which does not completelj^ en- 
circle the chest, will require no reinforcing. 


Occurrence. The incidence of fractured 
scapulae is probably less than i per cent of 
all fractures. Fractures of this bone are 
infrequent because of its free mobility and 
its heavy muscle padding. 

Direct trauma is the usual cause in frac- 
tures of the exposed acromium and less 
frequently of the body and spine. Indirect 
violence is more frequently found to be the 
etiology, by transmission of force through 
the humerus in fractures of the neck and 
glenoid. Indirect violence through the 
medium of muscle pull is the usual mecha- 
nism m fractures of the coracoid process 
Diagnosis. Most diagnoses of fractured 
scapulae are made by means of roentgerg- 
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raijhv. I'lie liislory of Lraiiina, j)ain, occa- 
sionally swelling, tenderness and inability 
to abduct the arm arc suggestive. Abduc- 
tion is usually lost when this bone is frac- 
tured, since the scapula is immediately 
fixed by muscles of the shoulder girdle 
when movement of the arm is attempted. 

In fractures of the body, pain and crepi- 
tus are occasionally elicited when the spine 
is grasped and the inferior angle manipu- 
lated. Fractures of the body are usually 
comminuted. The position of the fragments 
is generally good because of the heavy flat 
musculature covering the bone. 

Fractures of the acromium maj' be diag- 
nosed by direct palpation and comparison 
with the other shoulder, although usually 
there is not much displacement. 

The diagnosis of coracoid fractures is 
difficult because of the deep position of this 
process, but pain upon abduction of the 
arm against resistance plus localized ten- 
derness aid in the diagnosis. 

Glenoidal fractures and fractures of the 
neck may or may not show displacement, 
depending on the amount of damage to the 
coracoclavicular and coraco-acromial liga- 
ments. When displacement has occurred, 
the shoulder drops downward and inward 
and produces a deformity very similar to 
simple dislocation of the shoulder. How- 
ever, in the former condition the head is 
not palpably displaced and the rotary 
motion at the shoulder joint is not lost. 
X-rays are of course indispensable. 

Treatment. Immobilization of the arm 
and soft parts overlying the scapula is all 
that is needed in fractures of the body. A 
criss-cross strapping of adhesive is applied 
over the scapula during exhalation. The 
strips begin well down in front of the af- 
fected shoulder and end on the posterior 
chest wall of the opposite side. The axilla 
is padded with powdered sheet wadding, 
and the arm is strapped to the side with a 


wide band of adhesive which encircles the 
chest. The forearm is supported by a clove 
hitch around the neck or by a sling. The 
necessity for, and duration of immobiliza- 
tion depend entirely upon the comfort of 
the patient. Activity is gradually resumed 
after three to four weeks. 

Fractures of the acromium and coracoid 
process require little in the way of fi.xation, 
inasmuch as the displacement is usually 
slight and fibrous union without disability 
is the rule. Immobilization may be accom- 
plished by the simple method described for 
fracture of the body, and in older individ- 
uals a sling suffices. Active motion is 
started in either case at the end of three 
weeks. 

For fracture of the glenoid and neck with 
displacement in young individuals, recum- 
bency and lateral traction, as illustrated 
under fractured clavicle (Fig. 5), is the 
treatment of choice. Traction on the arm in 
abduction tightens the capsule and causes 
the fragments to be pulled into alignment. 
This form of the traction is used during the 
period of swelling and alignment of the 
fragments and at the end of ten days to 
two weeks may be replaced by an abduc- 
tion plaster. Active motion is instituted in 
six to eight weeks and is supplemented by 
physiotherapy and light massage. Elderly 
patients with fractures of the neck or 
glenoid require the most conservative treat- 
ment. Crippling peri-articular adhesions 
frequently follow immobilization in this 
age group. In these elderh'^ individuals the 
disability occasioned by some displacement 
of the fragments is minimal as compared 
with the loss of function occasioned by 
lengthy immobilization. In these cases we 
advise the use of a well fitted triangular 
sling and the institution of active motion 
at the end of two weeks. This sling routine 
suffices in younger patients who have no 
displacement. 
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F ractures of the metacarpals and 
phalanges are the most common frac- 
tures of the human skeleton. Their 
presence often constitutes the only injury 
to the patient. For this reason they arc 
likely to excite no grave apprehension. 
They are frequently regarded as minor 
injuries and their care entrusted to those 
who have given no special attention to 
this field. In fractures of the .longer and 
larger bones of the skeleton an immediate 
appreciation of the gravity of the injury 
leads to better care and more diligent 
appreciation of the principles underlying 
proper management. 

In 1932 we presented a paper^ in which 
we outlined the mechanism of the produc- 
tion of the deformities and the principles 


combination of these factors. While the 
direction of the force which produced the 
fracture may influence to a considerable 
extent the position of the fragments of the 
injured bone, it is remarkable that in many 
instances fractures sustained at the same 
level usually result in a similar deformity 
directly related to the action of the intrinsic 
muscles whose tendons insert on the bones 
of the hand. 

An appreciation of the functional anat- 
omy of the intrinsic muscles and tendon 
insertions in the hand will assist greatly 
in an understanding of the principles em- 
ployed in the treatment of these fractures. 

Movements of the Fingers. Two separate 
series of movements occur in relation to the 
articulations of the fingers: flexion and 


interphalangeal joints), and abduction and 
adduction (at the metacarpophalangeal 
joints only). The movements and the 
muscles concerned are given in Table i. 

Table i 

Flexion Extension 

Flexor digitorum sublimis Extensor digitorum com- 


underlying the reduction and fixation of extension (at the metacarpophalangeal and 
fractures of the bones of the hand. Since 
then a constant check of the results in 
these fractures has impressively convinced 
us of the rich functional rewards which 
rnay be expected to follow studied applica- 
tion of the principles outlined at that time. 

The importance of the principles of man- 
agement of fractures of the bones of the 
hand has been stressed recently in well 
written and clearly illustrated papers by 
Owen^ and also by Rider. ^ In the present 
paper it is our purpose to emphasize cer- 
tain practical applications of the principles 
of management to clarify points which 
have caused some confusion. 

In general it may be said that the de- 
formity following fracture of any bone 
niay result from the direction of the force . 
which produced the fracture; or the result- 
ant action of opposing muscle groups 
attached to the fractured bone; or a 


Flexor digitorum profun- 
dus 

Lumbricalcs (acting on the 
metacarpophalangeal 
articulations) 

Flexor digit! quinti brevis 


Abduction 

Flexor brevis and opponens 
digit! quinti (from the 
medial side of the hand) 
Dorsal interossei (from the 
midline of the middle 
finger) 


mums 

Extensor indicis proprius 

Extensor digit! quinti pro- 
prius 

Lumbricalcs (acting on the 
interphalangeal articu- 
lations) 

Adduction 

Volar interossei (to the 
midline of the middle 
finger) 


The flexor digitorum profundus acts on 
the terminal phalanges. The flexor digi- 
From the Department of Surgery, Northwestern Univershy Medical School, Wesley Memorial and Cook Count 


Hospitals, Chicago. 

563 



564 , American jcurn.ii of surKcry McNcfily, Lichtcnstciii — Hand Fracturcs Di-crMnnn, 1940 

torum sublimis and the flexor digitorum Separate extension of the index finger only 
profundus together flex the proximal inter- is possible; the three inner lingers can 
phalangeal joint. Flexion of the metacarpo- extend completely only together because 

Mm.Intcrosse 




Fig. I. The interossci and luinbrlcales. Origins, insertions and actions; diagrammatic. 


phalangeal joint is effected by these 
muscles assisted by the interossei, lumbri- 
cales and flexor digiti quinti brevis. Ex- 
tension of the phalanges is brought about 
by the united action of the extensors of 
the digits, the interossei and the lumbri- 
cales. Extension of the fingers at the 
metacarpophalangeal joints is produced 
solely by the long extensor muscles. 


of the connecting bands joining the ex- 
tensor tendons on the back of the hand. 

The arrangement of the interossei and 
lumbrical muscles and the insertions of the 
flexor and extensor tendons are illustrated 
in Figure i. 

Fractures of the Distal Phalanx. The 
terminal phalanx articulates with the mid- 
dle phalanx. When fracture occurs the 
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distal portion is free and not subject to Moulding of the fragments into line with 
the action of either the intrinsic or ex- simple immobilization, including the distal 
trinsic muscles. It is here that considerable joint for a period of two weeks is usually 



Fig. 2. Fr.icturcs involv- 
ing the dist.il phalanx. 
The distal portion ma,\ 
show much fragmenta- 
tion with little displace- 
ment. The proximal 
portion is influenced bx 
the pull of the extensor 
or flexor muscles. 


crushing may occur with but slight dis- 
placement. (Fig. 2A.) The comminuted 
racture is often associated with a hema- 
toma beneath the nail. In many instances 
It IS necessary to relieve the pressure on the 
istal phalanx by evacuation of the hema- 
^rna through a drill hole in the nail, 
ailure to do so may result in necrosis 
fragments due to occlusion 

0 the supplying vessels as thej^ pass 
through the anterior closed space of the 
terminal phalanx. Fractures through the 
nil portion of the distal phalanx are 
commonly associated with loosening of 
t e nail due to elevation by a hematoma. 

IS inadvisable to remove the nail since 

1 acts to some extent as a suitable splint. 



Fig. 3. A, fractures of the middle phalanx, 
bractures in the pro.ximal portion show the 
inverted v deformity. Fractures in the distal 
portion show the v-shaped deformity, n 
iractures in the proximal phalanx. At all levels 
there is the v-shaped deformity. 


X-ray examinations show that healing i< 
complete in approximately five months,! a 
mimh shorter period of fixation suffices. 

Fractures involving the proximal por- 
tion of the terminal phalanx are subject 
to the action of the flexor digitorum pro- 

n^^s' A frict com- 

munis. A fracture here may develoo n 

varying degree of dorsal displacement of 

the proximal fragment. (Fig ^bT n. 
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be evulsed. (Fig. 2c.) In tendon avulsions 
the flexor or extensor tendon may take 
with it its bony insertion (Fig. 2D and e). 




\ 







\ 

\ 
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Fig. 4. The volar projecting spur as a result 
of fixation on a straight splint. 


Fractures of the proximal portion require 
such immobilization as will approximate 
the fragments. The fracture illustrated in 
Figure 2C requires open reduction, 2d 
requires hyperextension and 2E requires 
hyperflexion. When hyperextension is re- 
quired for treatment of the “dropped 
finger” or “baseball finger,” immobiliza- 
tion in the correct position for a period of 
approximately six weeks is necessary. The 
Lewin splint is satisfactory for this purpose. 

Fractures oj the Middle Phalanx. Frac- 
tures of the middle phalanx often show no 
deformity and require simple immobiliza- 
tion. In many instances, however, a 
deformity related to the action of the 
flexor digitorum sublimis is present. This 
muscle ends in a tendon which divides 
into two portions. They insert on the volar 
surface of the middle phalanx, at approxi- 
mately the midportion. The deformity' 
usually noted following fracture of the 
middle phalanx depends on the location 
of the fracture site. If this site is distal 
to the insertion of the tendon, there 


occurs flexion of the proximal fragment 
and dorsal displacement of the distal 
fragment. When the fracture site is prox- 
imal to the tendon insertion, there results 
flexion of the distal fragment with the 
proximal fragment in an extended posi- 
tion. The accompanying illustration show- 
ing different sites of fractures of the middle 
phalanx demonstrates this. (Fig. 3A.) 
Failure to take into account these two 
types of displacement of fragments will 
result in a failure to correct this deformity. 
When a straight splint is used for fixation 
of a fracture distal to the insertion of the 
tendon there results most commonly a 
palmar projecting spur, which interferes 
with flexion of the distal phalanx. (Fig. q.v.) 
Adequate fixation can be had by bringing 
the distal fragment into line by a curved 
splint, restoring the fragments to a natural 
arc with proper alignment of the fragments. 
fFig. 4B.) Fractures into joints and oblique 
fractures with overriding require longi- 
tudinal traction in addition to fixation for 
a more favorable result. Immobilization 
for a period of three weeks is usually 
necessary in the treatment of fractures 
of the middle phalanx. 

Fractures of the Proximal Phalaiix. The 
resulting deformity when fracture of the 
proximal phalanx occurs is fairly constant 
regardless of the site of fracture. (Fig. 3B.) 
Flexion of the proximal fragment is 
brought about by the action of the inter- 
osseus and lumbrical muscles while dorsal 
displacement of the distal fragment is due 
to the action of the lumbrical muscle 
alone.®’ Here again fixation on a straight 
splint will maintain the deformity and 
result in impaired function. When the 
distal fragment is brought into line with 
the proximal fragment by fixation on a 
curved splint, a minimum of deformity will 
result. Immobilization for three weeks is 
usually necessary for sufficient union to 
permit active and passive motion. 

Fractures of the Metacarpal Bones {Exclu- 
sive of the Thumb). Fractures of the meta- 
carpal bones usually result in typical 
deformities characterized bj^ shortening 
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of the length of the bone due to bowing joint to the proximal phalanx and is drawn 
of the fragments. There is a dorsal pro- into a Hexed position. This accounts ior 
jection at the site of fracture and volar depression of the knuckle. “Recession ot 



Fio. 5. TIic inverted v deformity in fractures of the metacarpal bones.’ Lateral 
displacement in tlie second and fifth metacarpal Irones. 


The Thumb 





displacement of the metacarpal head. 

This deformity is the result of 
the action of the Interosseus muscle which 
^ a flexor of the proximal phalanx. The 
distal fragment of the metacarpal bone is 
attached through the metacarpophalangeal 


the knuckle is due to the prominence of 
the distal portion of the proximal fragment 
The treatment of these fractures requires 
immobilization for a period of three weeks 
on a straight dorsal splint. This restores 
the normal horizontal eontour of the 
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dorsum of the hand. Fractures of the third 
and fourth metacarpal bones are splinted 
laterally by their adjacent metacarpals. 
The second and fifth, when fractured, 
require lateral splinting in addition to 
dorsal splinting. 

FRACTURES OF THE THUMB 

Fractures of the Distal Phalanx. The 
treatment of fractures of this bone conform 
to the same principles as outlined for the 
other distal phalanges. 

Fractures of the Proximal Phalarix. 
When fracture of the proximal phalanx of 
the thumb occurs there usually results a 
V-shaped deformity. The proximal portion 
is adducted and flexed due to the action 
of the adductor muscles of the thumb and 
the flexor pollicls brevis. (Fig. 6a.) Fixa- 
tion on a curved splint or roller bandage 
will overcome the deformity. 

Fractures of the First Metacarpal. In 
1933 we presented a classification of frac- 
tures of the first metacarpal bone with a 
discussion of the anatomy and mechanism 
involved in the various types of fractures.® 
(Fig. 7.) The usual deformity is adduction 
of the distal fragments with abduction or 
extension of the proximal fragment. Treat- 
ment by marked abduction so as to pre- 
serve the web of the thumb and avoid 
contracture of adductor muscles is essen- 
tial. (Fig. 6b.) 

In the Bennett type of fracture, if 
marked abduction fails to restore the align- 
ment and overcome the dislocation of the 
shaft, traction in addition to abduction is 
necessary (Fig. 6c.) Immobilization for 
three weeks with subsequent careful use is 
necessary for healing. 

The materials used in the maintenance 
of these corrected positions are those 
commonly used in other fractures; tongue 
depressors, strips of aluminum, adhesive 
^pc, roller bandages of various sizes and 
Plaster of Paris. 


to produce correction ol the deformity. 
Practical application of Zuppingcr’s studies 
is e.xcmplified in the ingenious method of 
application of a malleable volar splint 
applied to the finger in extension and firmly 
secured by adhesive material. The splint 
is bent in a curved manner carrying the 
finger in an arc of palmar flexion. This 
maneuver increases the length of the dorsal 
arc, thereby producing traction as well as 
a (fording a natural curved support for the 
fractured member. In such applications as 
this, one should be careful to preserve the 
blood supply to the part. The necessity of 
frequent examinations and avoidance of 
undue pressure or constriction cannot be 
overemphasized. 

Compound fractures of the metacarpals 
and phalanges are met with very fre- 
quently. One must decide at once in these 
injuries the character and extent of the 
damage and plan the treatment to the end 
that the patient will have the best func- 
tioning hand which can be salvaged. Where 
the soft parts are greatly damaged the 
operative manipulation of fractures may 
serve further to contaminate the wounds 
or impair the vitality of the tissues. In 
these cases one may be compelled to 
restrict his activities to a thorough de- 
bridement coupled with the simplest of 
corrective splinting and dressing. As im- 
provement occurs one should constantly 
attempt to restore the member and its 
injured parts to a position which will 
insure ultimate usefulness. Skeletal trac- 
tion while of advantage in the alignment 
of the fractured bone may serve to decrease 
the blood supply to the injured soft 
parts. It is better to postpone active 
traction until the vitality of the soft parts 
IS assured. The necessity of cleansing the 
wound with the avoidance of strong chem- 
ical antiseptics cannot be overemphasized. 

SUMMARY 


In a study of fractured bones, Zuppinger 
n)ade use of fundamental geometrical prin- 
ciples in explaining and designing the use 
of various mechanical applications of force 


A summary of the metacarpal and pha- 
langeal deformities with general princinles 
of management is illustrated in Figure 8 
It IS evident from these illustrations that 
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the principle of aligning ihc mobile distal 
fragment witli the less mobile proximal 
fragment is applicable to all fractures of 
the bones of the hand.' This rule simplifies 
the essentials of treatment and relieves 
one of remembering the mechanisms in- 
volved in the various displacements. 
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The application of some form of splint is the lirsl procedure in the 
treattnent of every fractured limb. . . . The need of immediate immobili- 
zation of compound fractures is most urgent. 

From — “Fractures and Dislocations for Practitioners” by Fdwin O. 
Gcckeler (The Williams & Wilkins Company). 



A FINGER SPLINT THAT WILL NOT IMPAIR HAND 

FUNCTION* 


Franklin Jelsma, m.d. 

Attending Neurosurgeon, Louisville City llosjjital 
LOUISVILLE, KENTUCKY 


N ot long ago, due to a severance of 
the extensor tendon of my index 
finger, I found myself in need of 
something that would maintain extension 
of my finger yet permit good usage of the 


attempt was made to use the hand. This 
pain is due to a slight slipping or movement 
of the splint, producing a tug on the raw 
surface of the wound by the adherent 
gauze. Soiling of the gauze bandage re- 


rest of the hand. This explains my interest quired frequent changing, and this is not 
in finger splints. cinly uncomfortable but undesirable. 

During the first five to seven days after Aside from the pain and discomfort as 
injury, one is perfectly willing to be quiet, mentioned above, extension of the splint 
not using the hand, because of pain. After down the palm of the hand impaired the 
this, there is no good reason why one should usage of the entire extremity. Scrubbing 


not be able to use the other fingers of the 
hand, but the usual gauze bandage and 
splints practically prohibit effective useful- 
ness. Within a few days, several factors 


is entirely out of the question for weeks, 
because of the splints used to maintain 
extension. It is impossible to use gloves 
over a bandage. Because one cannot scrub 


of greater or lesser importance presented or use gloves any possibility of doing any 
themselves as objectionable features in sort of surgical procedure is precluded. In 
the customary methods of splinting fingers, other words, the splint keeps one from 
These can be mainly grouped under (i) working. 

personal discomfort, (2) disability due to The circular bandage wrapped about to 
the mechanical appliances, (3) physiologic maintain the splint, or the plaster splint 
disturbances due to bandaging and im- applied to the finger impairs the circula- 
mobilization of the finger. tion of the finger, particularly its tip. This 

It is natural to expect some pain from a undoubtedly retards healing. Unless the 
wound deep enough to cut a tendon, but splint or cast is applied quite snugly there 
one’s general comfort can be considerably is some difficulty in maintaining extension, 
promoted by eliminating a few disagreeable Some of the above ma}'^ seem to be 
details connected with a cumbersome trivial complaints, but nevertheless all 
splint. It was particularly noted that the added together over a period of time, pre- 
extension of the splint beyond the finger sent a reminder that there should *be a 
made it necessary to guard every move- better way to splint a finger and enjoy the 
ment of the hand, otherwise the splint security of the splint without enduring so 
would strike against something and cause many inconveniences, 
pain in the finger. Bulkiness of the splint. Collodion seemed to answer the purpose 
gauze and bandages between the fingers better than any other substance used as a 
abducted the adjacent fingers enough to splint. Because it is effective, comfortable 
be uncomfortable. Also the gaup in ap- to the patient, and materially diminishes 
position to the wound adhered to the suture the period of disability, I hJe deemed 
Ime and caused a burning pain when an worthwhile to call this method of splinting 

* From the University of Louisville School of Medicine, Department of Sura 
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to the attention of men doing general 
surgery. It may have been used before, but 
certainly not so much as it should be. 
Collodion serves the purpose of any other 



Fig. 1. Anterior view, sliowinp extent of 
Jipitlic.'Uion of collodion. 

splint and adds many advantages. Some 
disadvantages are peculiar to collodion 
alone, but the advantages outweight these. 

Ordinary collodion is used in preference 
to flexible collodion. It must not be loo 
thin. It is applied with a cotton applicator 
from the middle of the lateral surface on 
one side to the middle of the lateral surface 
of the other side, then it is rapidly applied 
over the dorsal surface of the finger. In 
the distal phalanx, it is only necessary to 
extend the collodion from the tip of the 
nail to just above the second phalangeal 
joint. After one coat has been applied, a 
second is applied immediately and then a 
third may be added. It is a good idea to 
place the two index fingertips in apposition 
and exert a little pressure, so as to produce 
a slight hyperextension. When the col- 
lodion dries and contracts the extension 
will be increased; if too pronounced, this 
causes pain. A slight e.xtension is sufficient, 
as contraction of the collodion will produce 
the proper amount of hyperextension. 

Collodion may be applied directly over 
the wound without any gauze beneath it. 
The collodion is sterile and transparent; 
the condition of the wound can be watched 


through it. If serum should accumulate, 
which did not occur in my case, the col- 
lodion can easily be removed by peeling 
it ofl’ from one side to the other. 



Fig. 2. l.atcr.il view, sliowinp; Iiypcrcxtension 
<>f fiiiKer anci recliictioii of .swelling at 
fingertip. 

It was noticed that the swelling was 
entirely relieved a short time after the 
collodion splint was applied. The collodion 
contracts, causing a reduction in size of 
the member rather than a swelling. I am 
firmly convinced that the circulation is 
better with the collodion method of 
splinting. 

Collodion seems to permit the skin to 
heal better under it. The epithelium pro- 
liferates and spreads rather than piling up 
along the edges of the wound. When gauze 
is applied to the finger and firm bandage 
added, there is a tendency for the wound 
margins and the skin about them to be- 
come red and tender. The margins of the 
wound do not approximate themselves as 
firmly and completely as they do with the 
collodion dressing. 

The collodion can be peeled ofl readily 
without pain and can be re-applied in a 
moment with the utmost ease. One can 
use the hand naturally and know that the 
finger is splinted; one can bathe, and there 
is no large white bandage for everybody to 
notice and comment on. This last saves 
endless and tiresome explanations. 


IMPROVED MANAGEMENT OF GANGRENE OF THE FOOT 


Warner F. Bowers, m.d., ph.d. and 

Instructor in Surgery, University of Nebraska 
College of Medicine 


John C. Kennedy, m.d. 

Demonstrator in Anatomy, University of Nebraska 
College of Medicine 


OMAHA, NEBRASKA 


O UR Interest in the subject of arterio- 
sclerotic and diabetic lesions of the 
foot was aroused by the very poor 
results reported in the literature,- the aver- 
age mortality reported following major 
amputations being about 30 per cent. At 
the University of Minnesota Hospital, 
over a five year period (1930-1935) the 
mortality following major amputations for 
arteriosclerotic and diabetic lesions was 
24 per cent. The reported morbidity also is 
appalling, Taylor reporting that only 20 
per cent of patients had primary healing of 
the stump. He also reported an average 
hospital stay of fifty days. 

It has been calculated that, classifying 
infection as “avoidable,” there should be 
about 5 per cent mortality in major 
amputations from unavoidable causes. 
Very few reported series even approach this 
figure. 

After observing the methods of Dr. 
A. A. Zierold at the Minneapolis General 
Hospital, and using his method and tech- 
nique for one year, we can report a definite 
improvement in results. The yearly mor- 
tality from 1930 through 1937 had varied 
from 27 per cent to 30 per cent, about 
fiiteen major amputations being done each 
year. In the one-year series here reported, 
tvyice as manj^ amputations were done 
Without a single death. Our cases are not 
selected and a report is given of every 
patient seen from July, 1938 through June, 

1939- 

A common subterfuge in reporting an 
operative series is to treat conservatively 
3 poor risk patients. We have not resorted 
^ this. In previous years at Minnesota 
eneral Hospital, about 52 per cent of 
patients in the group under consideration 
were subjected to major amputation, while 
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in our series, 70 per cent (twenty-eight 
patients) had major amputations. This 
figure is in agreement with those reported 
in other series, indicating that we have not 
been too radical in advising amputation. 

Obviously, the poor results commonly 
seen are due to a generally accepted but 
faulty method of handling cases of diabetic 
or arteriosclerotic gangrene of the foot. 
Close preoperative cooperation between 
physician and surgeon has improved the 
results of therapy. John found that eleven 
surgeons who cooperated with the medical 
men had a collective mortality rate of 3 per 
cent, while one surgeon who refused to 
delay amputation until diabetes was con- 
trolled, had a mortality of 18 per cent. We 
should like to emphasize strongly that 
major amputation never should be an 
emergency procedure in diabetes and 
arteriosclerosis. 

Pathology. Arteriosclerotic and diabetic 
lesions on the lower extremities may be 
present purely as a result of infection; they 
rnay be the result of vascular occlusive 
changes; or there may be a combination of 
these factors. One bilateral periungual 
infection of the great toes in a diabetic was 
seen m this series and was successfully 
treated by saline soaks. These lesions 
usually are not serious but may become so 
m diabetics I nterdigital epidermophytosis 
IS the most frequent precipitating cause of 
diabetic gangrene. One case of chronic 
osteomyelitis of the tarsus in a diabetic 
was successfully treated by repeated appli- 
cation of plaster casts. 

Dry gangrene is dry because the pri- 
mary lesion involves arterial occlusion with 
ischemia of the tissues which are effectu 
ally drained of tissue fluids by means of 
the veins and lymphatics. This t^^e of 
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gangrene can no more become infeclccl in this series when the temperature of the 
than can a mummy, although the granu- patient was above loo degrees. To lower 
lation tissue at the line of demarcation can the temperature and pulse rate in any 
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Fig. 1. White I'cnKile, fi,, enteretl li(is[>it:il witli infection anti ('anprene of first and second toes 
of riglu foot of three inontlis’ dunition. Tlie dorsalis pedis pulse was idtsent, temperature 
ranged to 102 d;iily and the pulse nite was about 120. During four days of conservative 
regime, four toes lieeame involved and a plantar altscess developed. Debridement was done, 
excising four toes and the hetids of the metatarsals. The highest temperature after debride- 
ment was 101 .and pulse was 104. After five d.ays of 40 per cent cod liver oil ointment dress- 
ings, low thigh amputation was done. .Milk culture made from the amputation site was 
positive for gas-forming organisms but no serum was given. The highest temperature after 
amputation was 09.4 on the eighth day and pulse 1 18 on the third day. Total hospital stay 
was twenty-two days (thirteen days after amputation), a, original lesion. i>, wound after 
debridement, c, healing stump si.v days after amputation. Patient left the ho.spital in good 
condition, but <lied within the next year of intestinal obstruction caused by a gallstone. 

become infected. jMoist gangrene occurs case of gangrene of the foot where ma;or 
when venous or lymphatic return is amputation is necessary, the patient is 
impeded and the tissues become water- taken to the operating room and under 
logged either becau.se of primary venous general anesthesia (pentothal intrave- 
disease or more usually because of infec- nously or cyclopropane by inhalation) all 
tion, gangrene being secondary to toxic necrotic tissue is removed b}' sharp dis- 
vascular and tissue change. This concept section until a flat, bleeding wound is 
does away with loose talk about dry produced. This debridement may include 
gangrene becoming Infected and puts cause one or more digits, metatarsals and all 
and effect in their proper sequence. Arterio- overhanging soft tissues. This wound then 

sclerotic patients most often develop dry is covered with a heavy layer of 40 per cent 

gangrene because of progressive vascular cod liver oil ointment and a sterile dressing 
damage, while diabetics usually have moist is applied. There being now no source of 
gangrene without premonitory vascular toxic absorption, the temperature and 
symptoms because of the well known pre- pulse rate drop promptly and dramatically 
disposition to infection. This explains the to near normal by the next day. Herein 
variation in mortality in the two groups. lies the benefit of the procedure, but also a 

Theory of Debridement. It is our opinion source of great danger. The surgeon, in the 

that the high mortality in major amputa- presence of a normal temperature and pulse 

tions for arteriosclerotic and diabetic and with a clean-appearing wound, is 
gangrene is partially due to the fact that tempted to procrastinate and see if the 
the patient is incorrectly prepared for lesion will not spontaneously heal. Within 
operation. A patient with an elevated pulse three to five days, however, the bacteria 
late and a septic type of temperature curve already in the wound, begin to make their 
is not a good candidate for any major presence known by septic temperature 
operation. No major amputation was done again, the wound develops an unhealthy 
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gray color and the favorable linie for 
amputation has been lost. Debridement 
can be compared to scraping oF the bac- 
terial colonies from the surface of a dish 
of culture medium. It then takes a few 
days before a heavy bacterial growth ap- 
pears again. In the early phases of our 
experience, when we did not appreciate 
that debridement is a preliminary to major 
amputation and not a final form of treat- 
ment, we have seen patients who had two 
or three debridements only to die of septi- 
cemia without amputation. Our procedure 
is to debride the wound thoroughly, and, 
after the patient’s temperature has been 
down for about two days, perform a major 
amputation. This debridement should not 
be confused with local amputation which 
has entirely different indications and is a 
final procedure in itself in a limited number 
of cases. Debridement is indicated only in 
cases of septic temperature, where the 
lesion is on the distal part of the extremity 
and where major amputation is required. 

Operative Technique. When the dia- 
betes has been regulated and the patient’s 
general condition is brought to as near 
normal as possible, by debridement if 
Indicated, the patient is ready for oper- 
ation. Cyclopropane was used routinely as 
an anesthetic in our series. The time ele- 
ment in any operation is very important, 
but time must not become a fetish with 
the surgeon. Our procedure we call the 
anatomic method, each structure being 
recognized as it is exposed and every vessel 
grasped with a hemostat before it is cut. 
n this way the operation progresses in an 
orderly fashion, there is no blood loss and 
the patient does not develop shock. A 
30 per cent mortality in patients operated 
upon in ten minutes is not commendable; 
a mortality reduced to zero in patients 
whose amputations required thlrt^'^ min- 
utes each, is a good result. 

The low thigh amputation usually has 
peen used in this series, the skin being 
above the prepatellar bursa 
^ j I about 6 cm. above the 

condyles. A tourniquet never should be 


used in major am]3utalions for arterio- 
sclerotic or diabetic lesions because of the 
obvious danger of a nonhealing stump. 


^ -V 



Fig. 2. Diabetic white female, 65, entered 
iiospital because of draining sinuses in all 
interdigital spaces of left foot, developing 
on tlie basis of fungus infection. Necrotic 
tissue extruded tlirougli tlic sinuses and 
at debridement a plantar abscess was 
found witli destruction of tlie soft tissues 
of the three middie toes. Six days after 
debridement, tlie temperature went to 
1 01. 4 and the pulse to 104. Low thigh 
amputation was done and the iiiglie.st 
postoperative temperature was 100.4 and 
pulse 120. Stump healing was satisfactory 
and the patient was dismissed twelve d.ays 
after amputation. 


iNo retractors should be used on the stump 
and the tissues should not be severed at 
different levels because the blood supply 
goes superficially almost at right angles so 
that a tapered stump increases the likeli- 
hood of slough. Skin flaps are not fashioned 
in the usual sense of the word except that 
a double curved incision is made to avoid 
the dog ears” at each corner. These 
^rved skin flaps are not undercut at all 
The stump is closed tightly by means of 
interrupted sutures of silk and no drain 
IS employed The dram serves no aood 
purpose and may do harm because it 
necessitates a change of dressing befo e 
the optimum time. uciore 

, We feel that a suitable dressing is verv 
■mportant and should not be left to\T 
assistants to aoDlv A r 

placed over the f «rip is 

over the line of ,nc,s,on and the 
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slump llicii is covered by .'i -smoolli, snug 
dressing mainlaincd by a 5 yard gauze 
roll applied after the manner of a melon 



Fig. 3. Diabetic white female, 63, 
entered the hospital with infection 
and gangrene of tlie left great toe 
of two months’ duration. During 
nine days of conservative regime the 
temperature went to 103.6 and 
pulse to 104. The result of debride- 
ment is shown. Thigh am|nitation 
then was done with a postoperative 
reaction limited to 100.4 tempera- 
ture and 108 pulse. The patient was 
in the hospital sixteen tlay.s after 
amputation. Follow-up showed 
satisfactory recovery. 

head dressing. The stump is supported on 
a pillow and the dressing is not changed 
until the eighth postoperative day unless 
some complication arises. Early change of 
dressings before sutures are to be removed 
is meddlesome and unnecessary. 

Complications. Septicemia, the dreaded 
complication of diabetic gangrene was seen 
in our series in three cases. One patient 
died during the night of admission with- 
out treatment other than efforts at regu- 
lation of the diabetes. A second patient 
developed septicemia while being treated 
conservatively because he refused amputa- 
tion and the third was the patient previ- 
ously mentioned who developed septicemia 
following multiple debridements. Infection 
of the stump is frequent in most reported 
series but was not seen in any of our 
patients. Photographic records of every 
case bear out this statement. Slough of 
the stump occurred in a minor degree in 


one case and a small hematoma was 
evacuated in one instance. All other cases 
showed primary healing of the stump. 



Fig. 4. White innlc, 6r), Imcl recurring 
giingrene of the great toe over a ten- 
year jteriotl following trauma. Ampu- 
tation of the toe wa.s clone elsewhere 
anti was followed by a nonhealing 
le.sion which we saw after three months. 

Debridement was done and the tem- 
perature remained normal for five days. 

A lower leg amputation then was 
done with prompt healing of the stump 
permitting dismissal ten days after am- 
putation. Follow-up was .satisfactory. 

Milk cultures for gas bacilli were made 
both distally and pro.ximally of both muscle 
and skin at the time of operation in every 
case and in no case did gas gangrene 
develop. Thirty-eight per cent of these 
cultures showed gas formation, but the 
patient’s clinical course was uneventful 
and serum was not given except in one 
case where one ampule was given without 
our order. The finding of Manson that 
35 per cent of indolent leg ulcers harbor 
Cl. ivelchii has been unduly emphasized 
in some clinics. This fear of gas gangrene 
has led to the practice of Roentgen e.xami- 
nation of the stump for evidence of gas m 
the tissues. It does not seem to be generally 
known that ever}' stump will show bubbles 
of air, included at the time of closure of 
the stump. Demonstration of this included 
air is about as sensible as taking a flat 
plate of the abdomen after ever}' laparot- 
omy to see the air under the diaphragm. 
In the presence of normal temperature and 
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pulse, a positive milk culture may be 
disregarded, in our experience. In one case 
in this series, a leg amputation, previously 
done, had been followed by gas gangrene. 
We performed a thigh amputation in this 
case before the original wound was com- 
pletely granulated and healing was by 
primary union. 

Hospital Mortality. In the arterioscle- 
rotic group, there were nine major ampu- 
tations with no deaths and in the diabetic 
group there were twelve major amputa- 
tions with no deaths. The only patient 
who died following a surgical procedure 
was a man who refused amputation and 
had drainage of an abscess after septi- 
cemia already had spontaneously devel- 
oped. The patient who died following 
multiple debridements has been mentioned. 
The operative mortality for major amputa- 
tions is zero and the total mortality for 
the year’s series, including the septi- 
cemias and conservatively treated cases is 
12 per cent. 

Hospital Days. In the arteriosclerotic 
series, the average hospital stay was 
sixteen days and the average postoperative 
stay was eleven days. In the diabetics, the 
average hospital stay for those treated 
conservatively was twenty-one days and 
for those treated conservatively followed 
by amputation, twenty-five daj'S. The 
average postoperative stay was thirteen 
days. The patients were dismissed with 


healed stumps which did not require 
dressings. 

Late Results. In the arteriosclerotic 
group, although the average age was 
71 years, there wmre no known late deaths. 
The late results in the diabetic group, 
however, were not so good. One man had a 
toe amputation and after leaving the 
hospital against advice, subsequently died 
in diabetic coma on the medical service. 
Of the diabetics who had major amputa- 
tion, 22 per cent died in the ne.xt year of 
cardiac failure, diabetic coma and obtura- 
tion intestinal obstruction by a gallstone. 

SUMMARY 

A method has been outlined whereby 
the mortality following major amputation 
in arteriosclerotic and diabetic gangrene 
of the foot has been materially lowered. 
Postoperative complications have been 
largely avoided and the hospital stay has 
been greatly shortened. 
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SUPERNUMERARY METATARSAL BONE AND TOE 

CASE REPORT 

Thomas Horwitz, m.d. 

Instructor in Ortlinpcclic SurporVt JefTcrson Medical CiolIcRc 
PHILADELPHIA, PENNSYLVANIA 

A COLORED female, age i6, had had a the correction of an tmustial hallux varus 
deformity of the left foot since birth, deformity.' 

It had caused Iier consideraldc em- A diamond-shaped portion of skin was ex- 



A 

Fig. I. Loft foot, a, 


It 

Ircforc operation, n, after operation. 


barrassment and Iiad created a constant prob- 
lem in the fitting of her feet with comfortable 
shoes. The left foot was considerably broader 
than the normal right foot and presented six 
normally developed and functioning toes. 
(Fig. i.A.) A roentgenogram revealed that six 
metatarsal bones were present. The si.xth 
metatarsal bone was in valgus position and was 
foreshortened, its shaft bowing outwards, and 
Its broad base articulated with the cuboid bone 
and with the base of the fourth metatarsal 
bone. The fifth metatarsal was broad and short 
and was fused at its base to the shaft of the 
fourth metatarsal bone and distal ly to the head 
of the sixth metatarsal bone. The fourth meta- 
tarsal was in slight varus position and pre- 
sented some maldevelopment of its head. All 
the toes had three phalanges except the sixth 
which had two. The medial three metatarsals 
and the tarsal bones were normally dev'cloped. 
(Fig. 2A.) A roentgenographic study of the 
right foot revealed a normal bony architecture. 

The following operative procedure was de- 
vised to correct this deformity and was based 
upon a procedure employed previously in 


cised from between the fourth and sixth toes, 
its base at the web. The apex on the plantar 
surface extended i } -j inches proximal to the 
web, and the apex on the dorsal surface ex- 
tended inches proximal to the web, parallel 
to and between the shafts of the fourth and 
sixth metatarsal bones. The fifth metatarsal 
was exposed, detached from Its bony attach- 
ments to the fourth and sixth metatarsal bones 
by means of an osteotome, and removed with 
the fifth toe. The bared surfaces of the fourth 
and sixth metatarsals were smoothed with a 
file and covered with adjacent soft tissues. The 
valgus deformity of the si.xth metatarsal bone 
was corrected by the removal of a sufficient 
wedge of bone at its proximal end, the base of 
the wedge being directed medialward, and the 
cartilage of the adjacent base of the fourth 
metatarsal and the cuboid bones were removed 
in order to secure fusion between these three 
bones. The shafts of the fourth and sixth meta- 
tarsals were held approximated by a free loop 
of tendon (previously e.xcised extensor digit- 
orum longus tendon to the fifth toe), the ends 
of which were sutured to each other and to the 
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6. b 

Fig. 3. Operative procedure, a, shaded areas represent bone excised. The fifth 
metatarsal bone and filth toe were excised; the valgus deformity of the sixtli 
metatarsal bone was corrected by the removal of a wedge of bone, proximallv 
with its base directed medialward; the articulations between the' bases of the 
fourth and sixth metatarsal and the cuboid bones were denuded of cartilaee 
to secure bony fusion, b, the shafts of the fourth and sixth metatarsals were 
approximated by a free loop of tendon (extensor digitorum longus to the 
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surrounding tissues under adequate tension. 
(Fig. 3.) The deep tissues were appro.ximalcd 
with interrupted chromic catgut sutures and 
the skin with a continuous dermal suture. 
Fixation was maintained for six weeks by 
means of a plaster of Paris bandage and non- 
weight bearing was continued for an additional 
two weeks. The wound healed per primam. 

By this method the more normally de\’clo|)cd 
sixth metatarsal bone and its corresponding toe 


were preserved; the scars were placed on the 
dorsal and plantar surfaces of the foot, away 
from any pressure points; and an excellent 
cosmetic and functional result was obtained. 
(Figs, in, 211 and c.) 

KEFEKENXE 

I. Ilouveir/, T. Urnisiml liallii\ varus dcforniitj and 
its surgical correction. Gisc report. J, Bone rr 
JoiiU Sur/;., i<): 828, 1937. 




Fractures of the metatarsal bones which arc in good position tmitc in 
four weeks, although painful c.xccss callus may result from early weight- 
bearing. 

From — “Fractures and Dislocations for Practitioners” by Ildwin O. 
Geckeler (The Williams & ^^'ilkins Company). 



TREATMENT OF A SPRAINED ANKLE* 

Harry H. Alexander, Jr., m.d. 

LOS ANGELES, CALIFORNIA 


A SPRAIN of an ankle is looked upon 
by the majority of laymen as a 
semiserious condition, by some as 
a mild affair and inconvenience, but by 
others as a major injury. The latter group 
is made up of those who know either a 
relative or a friend who sprained his ankle 
“years ago and even now the ankle will 
turn if he does not watch his step.” 

The usual procedure in treating a 
sprained ankle is to put on some type of 
adhesive strapping, give the patient a pair 
of crutches and warn him against weight 
bearing. This is continued for about two 
weeks. Then physical therapy is started to 
reduce the swelling and relieve the pain 
on weight bearing. Such treatment is con- 
tinued for about two weeks, during which 
time the patient gradually begins weight 
bearing and as he does so the swelling and 
pain progressively disappear. 

This method does in time relieve the 
condition, but in the meantime it has cost 
the patient considerable pain, discomfort 
and inconvenience as well as a medical fee. 
In addition, if the patient happens to be 


TREATMENT 

Our treatment of a sprained ankle is as 
follows: After a careful examination shows 
that there is no complete tear of a ligament 
and roentgenograms reveal no fracture or 
dislocation, the patient’s leg is elevated to 
an angle of 45 degrees to reduce the 
swelling due to dependency. Of course, if 
the patient is seen a relatively short time 
after the accident, this type of swelling 
will be of no great moment. Next, those 
areas painful to pressure are injected with 
not less than 10 and never more than 20 cc. 
of a 2 per cent solution of procaine hydro- 
chloride. We like to use about an 18 or 
20 gauge needle, as the injection into the 
ligamentous tissues is easier than when 
using a needle of smaller bore. In five 
minutes the majority of the swelling caused 
by the injury can be massaged away. 

We now make ready our adhesive tape 
strips. One and one-half inch tape is used. 
We do not favor the waterproof type of 
adhesive, as the back of this is rather stiff 
and it does not mold well around an ankle. 


a wage earner in other than the white- The strapping is carried in stirrup fashion 
collar class, there has been a decrease in around the foot and extends up the leg to 
his income. ^ above the middle of the lower leg. Four 

To eliminate the majority of the objec- strips of the necessary length are torn and 
tions to the above method of treatment, arranged on the edge of a table that is 
our clinic over the past three and one-half within easy reach. Next, two strips, each 
worked out a routine treatment three-fourths the length of the preceding 
which with us has been very successful, four, are torn and arranged to follow the 
i his treatment not only relieves the dis- full length ones; and then two strips each 
comtort and pain, but materially shortens one-half the length of the full length strips 
tne course of treatment and the period of are torn and arranged to follow the thrpp’ 
disability. It also practically eliminates quarter lengths. 

thQ+' _T_ T •TXT T 


that late phase characterized by the slow 
isappearance of edema, which is so dis- 
tressing to both doctor and patient, par- 
ticularly in wmmen. 


Lcterized by the slow The leg is shaved to above the height to 
ma, which IS so dis- which the strapping is to be carried The 
:or and patient, par- shaved skin is painted with tincture of 

merthiolate, and when that dries, with 

From the Orthopedic Department, Golden State Hospital. 

581 



582 


Aim'riL.in Journal ofSurj^crv 


Alexander, Jr. — Sprained Ankle 


Di cj MUi H, 19 JO 


inastisol. File inajoriLy of skin irritations 
that occur under adhesive tape will be 
prevented by the use of these two solutions. 



[■ic;. I. Photograpli sliowing pationt 011 side of 
table, Itolding foot tit riglit angle wit It btind- 
age, and also tidlicsivc strips Iitinging from 
table edge. First 4 strips li.-ive been ttpplied. 

The patient sits on the side of the 
examining table with the sound leg resting 
on a stool. He holds the injured foot by 
means of a piece of gauze bandage passed 
under the ball of the foot, the ends being 
held by the corresponding hands. He can 
thus keep the foot at a right angle and by 
pulling harder with one hand than with 
the other he can invert or evert the foot, 
depending on which ligament has been 
strained. The heel of the foot is rested on 
the surgeon’s knee for steadiness while the 
strapping is being done. (Fig. i.) 

The ankle is strapped with the foot at a 
right angle for men and in a little equinus 
for women. The latter wear shoes with 
higher heels, and if the foot is strapped at a 
right angle, walking becomes difficult. 
Immediate weight bearing is the necessary 
and important second phase of the treat- 
ment. Also, because of weight bearing, we 
never strap an ankle in inversion or ex- 
treme eversion, but rather in a neutral 
position for those infrequent strains of the 


ligaments on the medial side, and in slight 
eversion for those on the lateral side. 

Strappmii. Two full length strips of 
tape are applied stirrup fashion, starting 
the first far back under the heel and draw- 
ing it quite tight on the side of the sprain. 
(Nos. I and 2 in Fig. i.) The second over- 
laps the first about one-half the width. The 
third full length strip is started similarly, 
but the ends cross on the front of the lower 
leg. (No. 3 in Fig. i.) The fourth full 
length strip has a dual purpose. The first 
part is used as a binder and finisher for 
the ends of the previously applied strips, 
and the remainder is applied in stirrup 
fashion to reenforce the first two. (No. 4 
in Fig. I.) The first three-quarter length 
strip is applied unequally, so that the long 
end swings around the plantar surface of 
the arch, across the dorsum of the arch 
obliquely, and around the side of the ankle 
opposite to the strain, and is drawn quite 
tight. Any excess that would cover the 
lendo Achilles is cut olf. The second three- 
quarter strip is applied in a similar manner, 
overlapping the previous one about one- 
half the width. (Nos. 5 and 6 in Fig. 2.) 
The piece of gauze with which the patient 
is holding the foot is removed. The first 
one-half length strip is applied overlapping 
the second three-quarter strip b}' one-half, 
and as the end on the outer side of the 
foot is brought around, the forefoot is 
pronated so that the foot will hit flat on 
weight bearing. (No. 7 in Fig. 3.) The fore- 
foot is put in this position in every case 
regardless of the side on which the ankle 
is sprained. The second one-half length 
strip is used as a binder for the finished 
strapping in that portion just above the 
malleoli where, because of the contour of 
the ankle, the tape has a tendency’’ to 
bridge. It is applied as a transverse band 
at this level but extends just bejmnd the 
edges of the first full length strip and does 
not completely encircle the leg. (No. 8 in 
Fig. 3.) The strapping is now covered with 
gauze bandage, which is worn for twenty- 
four hours, to allow for better setting of 
the adhesive tape. 
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When ihe strapping is completed, the 
patient is directed to put on his sock and 
shoe and begin immediate weight bearing. 



Fig. 2. Photogr.apli showing strips No. 5 and 
No. 6 in place. 


walking in as normal a manner as the 
strapping will permit. Crutches are hardl}' 
ever provided but a cane is supplied to 
the more timid. The majority of patients 
are agreeably surprised to find that they 
ave no pain in the joint which twenty 
to thirty minutes previously was very 
painful on weight bearing. The patient is 
urther instructed to continue weight bear- 
ing and not to favor the ankle. After 
a out an hour, the effect of the procaine 
so ution has worn off and there may be 
some return of discomfort, but if walking is 
persisted in this will gradually disappear 
in one to two hours. 

In the more laborious occupations the 
patient may be unable to do his full work 
or seven to ten days, but other patients 
re usually able to continue work. It has 
een our experience that the strapping has 
n e renewed about every five days be- 
ause It gets loose, due to slipping and to 
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gradual reduclion of the .swelling, and thus 
docs not all'ord the necessary support. It 
is rarely ever necessary to continue the 





strapping beyond three weeks, and the 
average time is about two weeks. 

This method of strapping affords ma.xi- 


uiterai motion 
and still allows considerable dorsihexion 
and plantarflexion. There are no straps 
which encircle the leg above the middle 
of the longitudinal arch; the whole back 
of the leg IS open from the heel to the knee 
thus there is no interference with the 
circulation. In a few cases some swelling 
may occur after the strapping is applied^ 
Relief can be secured by cutting the 
encircling bands on the dorsum of the 

tamed. In addition, there are no straos 
across the tendo Achilles to cut in. asTt 
Gibney or basket-weave. 

While the method of strannino- j 
scribed has in our hands given reLjts" 
superior to those secured ht ^ 

any other, we feel that the 
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lo it are the injection of the painful areas 
with procaine hydrochloride solution and 
the immediate and continuous weight 
bearing without the aid of cane or crutches. 
These two, and particularly the procaine 
injection, seem greatly to reduce the period 
characterized by edema of the ankle. We 
have proved this to our own satisfaction 
by comparing the cases which were not 
injected, but which were otherwise treated 
in the same manner, with those receiving 
injection. 

The whole procedure, after the examina- 
tion, can be done in twenty minutes. The 
strapping alone can be done in ten minutes. 
No help is required. 

Not onl}' is this treatment cflicacious in 
acute cases, but helps materially in those 
seen as late as two weeks after injury 
who are still complaining of pain and 
swelling. The only explanation we can offer 


for the gratifying results obtained in those 
cases in which procaine solution is injected, 
is that the vicious cycle of (i) pain, (2) 
decreased use, (3) swelling, and (4) pain, is 
broken by the elimination of pain. 

A typical example of the elllcacy of this 
method of treatment is the following case: 

Case No. 6946, a professional baseball player, 
was first seen on Septeinbcr 5, 1940. He had 
sprained his left ankle in a night game on 
September 4, 1940 as he slid into a base. There 
was considerable swelling of the ankle and 
occhymosis on the lateral side of the heel, with 
pain on inversion and on pressure beneath the 
tip of the external malleolus and over the low- 
er tibiofibular ligaments. The treatment de- 
scribed was applied. On September 9 the 
patient played a full nine-inning game. 

This method has been used by us in over 
500 cases. No incidence of infection has 
occurred. 





THE USE OF PESSARIES* 


Louis E. Phaneuf, m.d., sc.d., f.a.c.s. 


Gynecologist and Obstctrician-In-CIuef, Carney Hospital; Surgeon, Department of Gynecology, New England 

Medical Center 
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T he pessary, an Instrument invented 
to hold the retroposed uterus in 
forward position and to raise the 
prolapsed uterus higher in the pelvis, was 
used extensively in gynecological practice 
during the prelaparotomy days. As ab- 
dominal surgery was developed and its 
safety increased, innumerable surgical pro- 
cedures were devised to correct the back- 
ward displacements and prolapse of the 
uterus. During this period of time the 
service which had been rendered by the pes- 
sary was largely forgotten and its use 
was frequently thought of as an obsolete 
procedure. As time went on the pessary 
was rediscovered, so to speak, and, al- 
though the indications for its employment 
are more limited, it now finds a definite 
field of usefulness in the treatment of the 
conditions for which it was invented. 

In the modern practice of gynecology 
the pessary is employed chiefly in the 
following conditions: fi) In uterine retro- 
position when the uterus is movable; (2) 
m early pregnancy in a retroposed uterus; 
(3) in the backward displacements of the 
uterus following pregnancy and labor; (4) 
as a trial instrument, before operation, to 
determine if symptoms attributed to retro- 
deviation are relieved by elevating the 
uterus and keeping it in forward position; 
and (5) in uterine prolapse, especially in 
elderly women, in whom there exist definite 
contraindications to operation. 

Replacement oj the Uterus. The pessary 
IS not intended to change the position of 
the uterus from posterior to anterior, but 
rather to hold it in the anterior position 
after It has been brought to that station 
oy other means. In most instances this 


may be brought about by bimanual 
manipulations. When this is not possible, 
the knee-chest posture, assumed morning 
and night, and vaginal tamponade may 
be helpful and may precede the bimanual 
replacement of this organ. When this is 
aecomplished, a properly fitted pessary 
will hold the uterus in its correct position. 
Occasionally the uterus sinks so deeply 
in the pelvis that it is not possible to 
replace it bimanuallj'. If a pessary of suit- 
able size is introduced in the vagina and 
the patient is instructed to assume the 
knee-chest position morning and night, the 
uterus may be found in its normal position 
after a week or two of such trial. 

Types of Pessaries in Current Use. The 
types of pessaries in current use for retro- 
positions are: (i) the Hodge, (2) the Albert 
Smith, and (3) the Thomas, sometimes 
referred to as the Smith-Thomas. For pro- 
lapse there are, (1) the Raudenbush, also 
known as the ball pessary, and (2) the 
Gellhorn pessary. The soft rubber inflated 
doughnut pessary is not as satisfactory 
as the Raudenbush and the Gellhorn as 
it causes a free, and sometimes odorous 
vaginal discharge, which is objectionable 
and distressing to the patient. 

Hodge Pessary (Fig. i). This pessary 
was invented by Hugh L. Hodge, Professor 
of Diseases of Women in the Universitv 
of Pennsjdvania from 1835 to 1863, ‘'ind 
may be considered as the original of the 
hard rubber retroposition pessaries. It is 
still used extensively. Its wide anterior 
end IS of value when a deep laceration of 
the pelvic floor is present. 

Albert Smith Pessary (Fig. 2). This 
pessary is a modification of the Hodc 
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the anterior end is narrowed so that it insertion so that it can be removed at 
adapts itself more readily to the narrow night, cleansed and reintroduced in the 
portion of the pubic arch, thus preventing morning. In my experience this pessary 



Fig. I. I loduc pt's<:ary. ' 


the instrument from turning and permit- 
ting it to assume a more fixed position. 

Thomas Pessary (Fig, 3). This is a 
modification of the Smith pessary by T. 
Gaillard Thomas, and sometimes referred 
to as the Smith-Thomas pessary. The 
posterior bar is thickened and bulbous in 
character, allowing pressure on a larger 
surface of the posterior vaginal fornix. 

A well fitted retroposition pessary does 
not interfere with marital relations or with 
the introduction of a douche nozzle. In- 
deed, it is not uncommon for women to 
become pregnant while it is being worn. 

Raudenbush Pessary (Fig. 4). This has 
the appearance of a billiard ball to which a 
stem has been attached to facilitate its 
removal. It is made of hard rubber and the 
ball part is hollow in order to make it 
light in weight. It may be obtained in three 
sizes: small, medium and large. When the 
proper size is applied, a prolapse will be 
kept reduced in the pelvis. The patient 
may be instructed in its removal and 



Fig. 2. AII>c.Tt Smith pc.ss.'iry. 


has been found to be very useful in the 
management ol extensive prolapse in old 
women when operation is contraindicated. 

Gellborn Pessary (Fig. 5). This is a cup- 
shaped device with a thick stem which is 
cfl'cctive in keeping the prolapsed organs 
reduced within the pelvis. This instrument 
is also obtainable in three sizes: small, 
medium and large. Its greatest field ol 
usefulness is in older women whose physical 
condition makes operation hazardous. It 
may be removed at night bj' the patient 
and reintroduced in the morning. Its 
introduction is accomplished by means of 
a cork screw motion. In the last few years 
this pessary has become the most popular 
in the nonoperative treatment of prolapse. 
More recently it has been made of a 
plastic material known as neicomold, which 
is freely boilable, thus assuring perfect 
sterilization. 

The pessary which is employed in the 
correction of a retroposition must hold 
the cervix in the hollow of the sacrum. 
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The important points of support are the direction to avoid pressing the tissues 
pubic arch and the pelvic door. If it against the pubic arch, and thereby avoid- 
gets adequate support from the pubic ing pain. The pessary is held by the 



Fig. 3. Thomas pessnr\. 

arch at its anterior end, the posterior end 
will elevate the posterior fornix and the 
uterosacral ligaments. Since the cervix is 
closely attached to the posterior vaginal 
fornix, an instrument which supports this 
structure will bring the cervix well back 
in the pelvis. As the cervix goes back, the 
fundus usually assumes a forward position. 
The size of the pessary is decided by meas- 
uring with a ruler or the examining fingers 
the distance from the posterior vaginal 
ornix, pushed upward, to the pubic arch, 
and a pessary slightly less than this 
measurement is selected. The space be- 
lateral bars is determined by the 
width of the vagina. The anterior end is 
ent downward so that it will not infringe 
upon the urethra. Several sizes and shapes 
uaay have to be tried before a suitable 
pessary is found. 

Introduction oj Pessary. The patient is 
m t e dorsal position. The uterus has been 
rep aced bimanually. The pessary has been 
c eansed with a nonirritating antiseptic 
0 ution and lubricated with surgical lubri- 
cant, (Irish moss jelly). The perineum is 

pressed with one or two fingers, the 
pressure being carried in a backward 


Fig. 4. Rauclcnbiish pessary. 

anterior bar and the posterior bar is intro- 
duced in the anteriorposterior diameter — 
or the widest diameter of the vaginal 
introitus in such a way that no pressure 
is made upon the sensitive urethra. When 
partly engaged in the vaginal tube, the 
pessary is rotated so that the posterior bar 
is directed upward toward the symphysis 
With gentle but steady pressure 
the pessary is directed inward until it 
reaches the anterior lip of the cervix; the 
examining finger is passed into the vagina 
under the pessary and the tip of the fin^^er 
depresses the posterior bar and guides it 
inward beyond the cervix. The pessary is 
now in place, the posterior end behind the 
cervix, supporting the posterior vaginal 
lornix and the uterosacral ligaments, and 
the anterior end behind the pubic arch. ‘ 

fpit pessary should not be 

should not cause any discomfort. 

b u I? the patient 
should be asked to walk about the examin- 
ing room to ascertain whether-or not she 
IS conscious of the instrument. If it seems 

in ? t - -- 

examined for pressure po^S.'lfTo" at 
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normalities are found, the pessary is 
cleaned, sterilized and reintroduced. The 
patient is instructed to return after each 



Fig. 5. Gcllhorn pessary. 


menstrual period for inspection of the 
vagina, cleansing and reinsertion of the 
support. The shape of the pessary may be 
altered by dipping it in boiling water, in 
the sterilizer for instance, and, while it is 
still soft, shaping it as necessary. The 
patient is also asked to douche every night 
in order to remove any vaginal secretion 
which may have accumulated during the 
day and to prevent vaginal irritation. A 
douche which has been found to be satis- 
factory consists of the compound zinc 
sulfate powder. National Formulary VI, 
two or three teaspoonfuls in two quarts of 
warm water. Inspection of the vagina 
every two or three months may be all that 
is necessary in the older woman who is 
wearing a supporting pessary for prolapse 
provided it is removed every night. It is 
of advantage, however, to have those 
with thin, atrophied vaginal walls return 
once a month as this type of senile vagina 
is easily irritated. 

Contraindications to the Wearing of a 
Pessary. The pessary is contraindicated 
in pelvic inflammatory disease in the 
presence of an adherent retroversion. Since 
the uterosacral ligaments are frequently 
associated with this disorder in the form 


of a posterior parametritis, the posterior 
bar of the pessary will cause exquisite pain 
by constant pressure on these tender 
structures. It is also contraindicated in 
prolapsed ovaries as pressure on these 
sensitive organs will occasion constant 
discomfort. Obviously it is also contrain- 
dicated when the parts are so relaxed that 
no device will remain in place. 

When Should the Pessary Be Discarded? 
The pessary may be discarded during preg- 
nancy after the uterus has slipped by the 
promontorj^ of the sacrum and has become 
an abdominal organ. After labor it usually 
can be given up at the end of six months, 
as at that time involution is complete and 
the ligaments of the uterus have acquired 
their tonus. When used as a trial instru- 
ment, it is obviouslj'^ discarded after an 
operative procedure has been performed 
to keep the organ in normal position 
permanently. During the childbearing age 
it may have to be worn indefinitely for 
retroposition and moderate degrees of pro- 
lapse, or until such time as the patient has 
passed the childbearing age or has reached 
the menopause, when an operation may 
or may not be decided upon. Pessaries 
introduced for inoperable prolapse because 
of cardiac, renal, vascular or pulmonary 
complications, are also worn indefinitely, 
since their removal will allow the uterus 
again to protrude through the vulva. 

SUMMARY 

Pessaries find a useful, though limited 
field in gynecologic practice. Two general 
types are in common use, those which 
hold a retroposed uterus in forward posi- 
tion after bimanual replacement, and 
those which elevate a prolapsed uterus in 
the pelvis. A properly fitted instrument 
should cause no discomfort to the patient, 
it should be cleansed and replaced once a 
month on an average in order to prevent 
irritation to the vagina and a daily douche 
should be applied. The fitting of a pessarj' 
is a simple procedure if certain general 
principles described in the text are followed. 
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T he most dramatic emergencies fre- 
quently arise in the realm of obstet- 
rics. The outstanding one is a brisk 
postpartum hemorrhage which occurs with 
such insidious suddenness that the con- 
dition changes from a comparative good 
one to that of marked shock in the space 
of a few minutes. Such a situation requires 
active, intelligent and energetic treatment 
immediately. The first thought of course is 
to control the bleeding and combat the 
shock. If the ordinary simple measures of 
controlling the bleeding do not suffice, we 
• must resort to uterovaginal tamponade 
before it is too late. At the same time 
treatment for shock should be carried out 
by assistants. In this respect it must be 
remembered that blood transfusions are 
excellent for the treatment of a woman who 
is in shock because of marked loss of blood. 
An attempt should be made to replace the 
amount of blood lost; 500 cc. or even 1000 
cc. of citrated blood should be admin- 
istered slowly by the drop method. When 
the patient has improved, more extensive 
measures may be instituted with a view to 
determining the cause and correcting the 
condition. 

In this short article it is obviously im- 
possible to discuss all types of uterine 
ceding. The scope of this paper is limited 
to the severe uterine hemorrhages, which 
require uterine packing as one of the thera- 
peutic measures, and the technic of utero- 
vaginal tamponade. These hemorrhages 
may be divided into two main groups : ( i ) 
ose occurring with incomplete abortions, 
and (2) those occurring postpartum. In 
^ latter group we encounter the most 
su en and severe hemorrhages which 


always require prompt and efficient ther- 
apy. These will be discussed under the 
following headings: Lacerations of the cer- 
vix, lacerations of the vaginal walls, rup- 
ture of vaginal varices, retained placenta 
with partial separation, inversion of the 
uterus, placenta accreta and atony of the 
uterus. 

Incomplete Abortion. It is advisable to 
pack the uterus with gauze in incomplete 
abortions when the hemorrhage has been 
severe and alarming, and especially when it 
is believed that there may be some rem- 
nants left after the uterine cavity has been 
explored gently with a sponge-holder for- 
ceps or large dull curet. This serves two 
purposes: On the one hand it controls the 
bleeding, and on the other hand the re- 
maining pieces of the products of concep- 
tion are found on the gauze when it is 
removed in twenty-four hours. At the 
Carney Hospital we routinely inject i cc. 
of ergonovine intramuscularly five minutes 
before removingthe gauze in these patients, 
m order to avoid bleeding and to cause the 
uterus to contract well. 

Lacerations oj the Cervix, Vaginal Walls 
or Vaginal Vances. When the fundus is 
firmly contracted and the placenta has 
been expressed intact with the membranes 
complete, and the woman continues to 
bleed, the Cervix and vaginal walls must be 
mspected in order to ascertain the cause of 
he hemorrhage. Good exposure and ngW 

posterior lips of the cervix should be 

grasped individually with sponge-holder 

forceps because these are less anf tn . 

the soft friable cervix If the M rT 
frnrr. d-i,.. I , ' bleeding is 


From the Department of Gynecology, ^ufts College Medicallchoot 

of the Carney Hospital. ’ ^ ogical and Obstetrical Servi 

589 


‘vjce 



American Journal of Surgery IBclsOJl UtCriflC HciTlOrrhci^C 


DccnMunii, 1940 


repaired immediately with continuous or 
interrupted sutures using No. 2 chromic 
catgut. This should be followed by a 


might be caused by uterine atony, and 
second, to bring away with the gauze any 
small pieces of placental tissue which may 



Fig. I. Packing uterus with Iiands. The thumb 
pushes up the gauze for tlic fingers to pack. 
(DeLee’s “Principles and Practice of Ob- 
stetrics ” — Saunders.) 



Fig. 2. Packing uterus svitli uterine dressing forceps. 
Hand is used as a direction speculum; assistant 
steadies fundus outside. (DeLcc’s “Principles and 
Practice of Obstetrics” — Saunders.) 


vaginal pack to the cervix, lateral fornices 
and vagina. If the bleeding is from the 
vaginal walls or from ruptured vaginal 
varices, no attempt at suturing should be 
made because the tissue is so friable that 
suturing is unsuccessful and usually pro- 
duces more bleeding. These situations are 
handled best by firm vaginal tamponade. 

Retained Placenta. When there is a 
sudden uterine hemorrhage with the pla- 
centa still in the uterus, it may be due to 
separation of the placenta either partially 
or completely. If complete, the placenta 
is easily expressed with the next uterine 
contraction, which may be hastened by 
gentle massage of the fundus. If there is a 
partial separation, the Crede maneuver 
may be used. However, when we are deal- 
ing with a partial separation of an adherent 
placenta, which cannot be expressed by the 
Crede maneuver, and when the bleeding is 
excessive, manual removal should be per- 
formed. Titus^ is of the opinion that this 
latter procedure should be followed by 
uterine tamponade for two reasons: first, 
in order to avoid further hemorrhage which 


have been torn off during the removal 
procedure. 

Inversion of the Puerperal Uterus. This 
condition occurs during the third stage of 
labor or immediately postpartum. It may 
be complete when the fundus passes 
through the cervix or incomplete when this 
does not obtain. The placenta maj^ or maj" 
not be attached. The main symptoms are 
hemorrhage and shock. 

Inversion of the puerperal uterus may be 
divided into acute, subacute and chronic 
forms. The acute forms are found immedi- 
ately after delivery and should be replaced 
manually before the contraction ring forms. 
These women are in shock and are bleeding 
and, therefore, these two conditions must 
be treated immediately before an}^ attempt 
at replacement is made. Sterile gauze pads 
should be firmly applied to the inverted 
uterus, and a solution of 5 per cent glucose 
in saline should be administered slow y 
intravenously, while preparations for b 00 
transfusion are being made. When t e 
patient’s condition has improved the uterus 
should be replaced manually and the 
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uterine eavity should be packed firmly 
with gauze. Throughout these procedures, 
rigid asepsis must be maintained because 
these women resist sepsis poorly due to loss 
of blood. 

Thesubacute type, described by Kellogg,- 
is one in which the inversion is found 
relatively soon after its occurrence, but in 
which the cervical contraction ring has 
already formed and holds the uterus 
firmly. His method of treatment is by 
traction from above during laparotomy, as 
described by Huntington, Irving and 
Kellogg.^ 

The chronic type is considered by most 
authors to be of more than one month’s 
duration. These are treated either by the 
Spinelli operation, or if complicated by 
gangrene by abdominal panhysterectomy 
as reported by Phaneuf. ‘ 

Placenta Acer eta. Placenta accreta is a 
condition in which the decidua basalis is 
completely or partially absent and the 
chorionic villi are in direct contact with the 
muscle layer (accreta) or dip down into 
the muscle layer (increta). As suggested by 
Phaneuf, ° the term, “placenta accreta,” 
as found in the literature is applied to both 
pathologic defects. 

If the placenta has not separated one 
hour after the delivery of the child, a 
diagnosis of an adherent placenta may be 
made. If the Crede maneuver is unsuccess- 
ful and there is no bleeding, the patient 
maj^ be treated conservatively and re- 
turned to bed with a tie on the cord which 
should be wrapped in sterile gauze. The 
patient should be watched closely for the 
placenta may separate spontaneously later, 
n the presence of bleeding, however, 
manual removal of the placenta should be 
performed. If one is dealing with an ad- 
erent placenta, the line of cleavage may 
e readily found and the placenta removed 
intact. If one cannot find the cleavage and 
t e placenta tears from the uterine muscle, 
one must assume that a placenta accreta 
^he uterus should immediately be 
packed with sterile gauze and preparations 
or transfusion and abdominal supra- 


vaginal hysterectomy should be begun. 
The patient should be given a transfusion 
before and after the operation if indicated. 



Fig. 3. Packing uterus by siglii, instrumental. 
Sponge-holder forceps on each lip of cervi.v 
pull uterus down and straighten it. The assist- 
ant s hand controls the fundus to facilitate 
firm proper tamponade and to avoid perfora- 
tion. (DcLcc’s “Principles and Practice of 
Obstetrics ’’—Saunders.) 

Atony of the Uterus. Atony of the 
uterus may be due to primary or secondary 
uterine inertia. The etiology may be over- 
distension of the uterus from hydramnios, 
multiple pregnancy or an overdue large 
baby. Exhaustion from a prolonged labor 
IS a factor also to be considered. 

If hemorrhage occurs with the placenta 
still m the uterus, pitultrin should be 
administered, i cc. intramuscularly, and 
the fundus massaged. If there is no im- 
provement, the placenta should be ex- 
pressed during a contraction according to 
the Crede method. Failing in this, the 
physician should resort to manual removal 
After the placenta is out and bleedinu con- 
tinues. the uterus should be massaaed 
pituitrin I cc. and ergonovine , cc. rdmin ’ 
.stered intramuscularly or .5 cc. pitu™”' 
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intravenously. If the patient continues to urinary bladder is emptied by means of a 
bleed, the uterine cavity should be quickly catheter. Posterior and lateral retractors 
explored for any remaining placental tissue and occasionally an anterior one are now 



Fig. 4. A uterus correctly packed. Fig. 5. A uterus incorrectly plugged. (Dc- 
(DeLee’s “Principles and Practice Lee’s “Principles and Practice of Ob- 
of Obstetrics” — Saunders.) stctrics” — Saunders.) 


or membranes or for a placenta succen- 
turiata, and if found removed, followed by 
immediate firm uterine packing. 

Other methods which maj'^ be used are: 
(i) Ligation of uterine arteries; (2) clamp- 
ing of uterine arteries; (3) sewing up the 
cervix tight over a plug (DeLee) ; (4) 
Sehrt aortic clamp; (5) manual compression 
of the abdominal aorta is of some value 
while other preparations are being made. 
This may be performed by the abdominal 
hand or with the hand in the uterus. 

TECHNIQUE OF UTEROVAGINAL TAMPONADE 

“Leroux invented uterine tamponade in 
1776, Wendelstaedt wrote of it in 1806, but 
Diihrssen popularized it in 1887.”® In 
this procedure the first prerequisite is 
rigid asepsis, because hemorrhage lowers 
the body resistance against infection; the 
second is good exposure. The vulva, the 
inner surface of the thighs, the lower 
abdominal wall and the anal region are 
cleansed with ether and are painted with 
any of the newer antiseptic solutions. 
Fresh sterile drapes are applied. The 


placed in order to expose the field. The 
anterior and posterior lips of the cervix are 
then grasped individually with sponge- 
holder forceps and brought down. (Fig. 3.) 
This type of forceps is used because it 
covers a wider area and does not tear the 
very friable tissue, as happens very fre- 
quently with the ordinary’’ vulsellum for- 
ceps. The uterus is then packed firmly from 
above downwards using a curved uterine 
dressing forceps. The first portion of the 
gauze is carried well up to the fundus, 
which is steadied by an assistant’s hand on 
the abdomen in order to avoid perforation. 
(Figs. I and 2.) In this respect Titus^ 
stresses the importance of not removing the 
point of the packing forceps from the 
uterus, as is the tendency, but to withdraw 
it only a short distance grasping the gauze 
within the uterus and packing and folding 
it firmlj'^ from above downward. This is 
emphasized in order to avoid seizing the 
gauze outside the uterus and attempting to 
push the fold through the narrowed cervical 
canal, which usually results in an im- 
properly packed uterus, namelj^ “an un- 
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packed uterus with a stoppered cervix.” 
After the uterus has been properly packed, 
the continuation of the same gauze is used 
to pack the vagina, and as suggested by 
Beecham,” the lateral fornices should re- 
ceive especial attention in order to cut 
down the uterine blood supply. It is sulTi- 
cient to pack the upper two thirds of the 
vagina. A piece of black silk is then at- 
tached to the end of the gauze and the free 
end of the silk is held to the inner surface 
of either thigh by means of a small piece of 
adhesive tape one-half by one inch. This 
step in technic I have seen used by Phaneuf 
time and time again and it serves two 
purposes: It avoids the necessity of entering 
the vagina when the pack is to be removed 
and it prevents the possibility of contami- 
nation and spread of infection along the 
gauze from the outside to the vagina. 
(Figs. 4 and 5.) 

Other methods of packing the uterus 
may occasionally be used such as tam- 
ponade with the hand in the uterine cavity, 
using the same hand to pack the gauze or 
using an instrument to pack the gauze 
while the hand is used to direct the gauze 
in the uterus. 

The pack is removed in twenty-four 
hours and it is advisable to inject intra- 
muscularly I cc. pituitrin and i cc. ergo- 
trate about five minutes before the pack 
IS removed in order to cause the uterus to 
contract firmly and thereby prevent further 
loss of blood. The gauze used may be plain, 
iodoform 5 per cent, or H per cent moist 
lysol gauze. The latter is recommended by 
DeLee. Various concerns put up this gauze 
m sterile sealed jars or tubes. The sizes 
vary, some use gauze one yard wide by 
five yards folded to a three inch width. 
Others have eight inch by ten yards folded 


to a one inch width. Either size or type of 
gauze may be used. 

SUMMARY 

Severe uterine hemorrhages which re- 
quire iitei Dvaginal tamponade as one of 
the therapeutic measures are discussed 
under the following headings: Incomplete 
abortions, postpartum lacerations of the 
cervix, vaginal walls and rupture of vaginal 
varices, retained placenta with partial 
separation, inversion of the puerperal 
uterus, placenta accreta and atony of the 
uterus. 

The outstanding symptoms in all of these 
conditions are hemorrhage and shock. It is 
emphasized that the hemorrhage must be 
controlled and the shock combatted before 
any other extensive operative procedures 
are instituted. In this regard it is noted 
that blood transfusions are excellent ther- 
apy for shock due to loss of blood, and 
should be used in addition to the other 
usual methods of shock treatment. 

The technic of uterovaginal packing is 
described and illustrated, with stress on 
rigid asepsis. 
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LEUCORRHEA='= 
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BROOKLINE, MASSACHUSETTS 


E xcessive vaginal discharge is the 
chief “minor ailment” in gjmecology. 
When this secretion is abnormal in 
amount, odor, color or causes itching or 
irritation, it may be assumed to be the 
symptom of some pelvic disturbance, either 
functional or organic. 

HISTORY 

A careful history is of prime importance. 
Was the onset acute? Did it follow ques- 
tionable sexual contact, or recent mar- 
riage? Is there burning micturition and 
vulval irritation? If these questions are 
answered in the affirmative, a gonorrheal 
infection is suggested. Is there itching 
and creamy or frothy discharge in a virgin? 
Or pruritus with dyspareunia in a married 
woman whose husband, is above suspicion? 
Trichomonas vaginalis or yeast infection 
is probabi}'- responsible. If the patient is 
pregnant, the probability of one of these 
latter conditions is increased. 

CHARACTER OF THE DISCHARGE 

The appearance of the secretion often 
gives a clue to the etiology. A blood tinged 
discharge, especially in women over 40, 
means cancer until proved otherwise. Cer- 
vical polypi, submucous fibroids or hyper- 
plasia of the endometrium may also cause 
a mucosanguineous type of leucorrhea. 

A clear mucous, viscid or thin, milky, 
nonirritating issue, suggests erosion of the 
cervix, pelvic congestion or' retrodisplace- 
ment of the uterus. 

The trichomonads usually produce a 
frothy, bubbly or thick, creamy fluid; 
while the yeast organisms may form crust- 
like plaques on the vaginal wall. A cheesy, 
crumbly discharge may also result from a 


monilia infection. A yellow discharge is 
often due to gonorrhea but may result from 
a nonspecific endocervicitis, senile vaginitis 
or pyometra. 

A foul odor means either a foreign body 
or necrosis. Porous, soft rubber pessaries 
are old offenders and should never be used. 
Recently the writer removed a menstrual 
tampon that had been retained for several 
weeks, and a colleague found the same type 
of foreign body in a patient referred with 
a diagnosis of carcinoma of the cervix. 
Sloughing fibroids or cancer will also cause 
an offensive odor. 

A sudden gush of pus from the vagina 
usually follows expulsion of an accumula- 
tion in the upper vagina. Rupture of an 
infected Bartholin gland or more rarely 
sudden evacuation of a pelvic abscess can 
produce the same effect. It is a common 
fallacj' that pus tubes maj' drain suddenly 
into the vagina. This is impossible as the 
isthmus becomes occluded soon after the 
onset of salpingitis. 

In infanej^ and childhood the discharge 
is usually confined to the vulva and lower 
vagina. The parts may be swollen, red and 
bathed in pus. A Neisserian infection 
should be carefull}^ searched for, but more 
frequently 3'^east organisms or the common 
pyogens — Staphylococci, Micrococcus ca- 
tarrhalis, or Bacillus coli — will be found. 
Lack of cleanliness, a strongly acid urine, 
intestinal parasites, masturbation or a 
spread of infection from the respiratory 
tract should be considered. 

DIAGNOSIS 

Careful inspection of the vulva, vagina 
and cervix with a thorough bimanual 
examination should reveal the source of 
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the discharge. The urethra should be 
gently stripped under the symphysis and 
Skene’s glands compressed. A loop of secre- 
tion should be taken from the urethra, 
vaginal fornix and cervix. Diluted with a 
few drops of saline solution this is studied 
under the microscope for trichomonads and 
yeast organisms. Staining for bacteria 
should then be done. A careful urinalysis 
should be performed in all cases, particu- 
larly when pruritus exists, to rule out 
glycosuria. 


TREATMENT 

If the gonococcus is found in an acute 
infection, the patient should be put to bed 
or hospitalized and a thorough course of 
the new chemotherapeutic drugs given. In 
the chronic cases the writer’s results with 
these agents have not been so encouraging. 
In these the foci in Skene’s glands, the 
urethra and endocervix must be eradicated. 
Whether the endocervicitis is specific or 
nonspecific, the deep racemose glands can- 
not be reached by topical applications; and 
is palliative methods fail, the infected endo- 
cervix must be destroyed by the electric 
cautery or removed bj^ conization or the 
Sturmdorf operation. 

As the endocervix is usually the source 
of the leucorrhea, vaginal douching merely 
removes the accumulated secretion and 
makes the patient comfortable for a time. 
In trichomonas infections, however, a true 
vaginitis exists and douching may effect 
a cure. Solutions for this purpose should 
alwa3fs be nonirritating. Mild cases may 
respond to the popular vinegar douche 
(four tablespoons to two quarts warm 
water) or lactic acid (i dr. to the quart) 
or 25 per cent salt solution. The patient 
should always be instructed to Irrigate the 
vagina in a reclining position on a bed-pan 
or in the bath tub and a return flow douche- 
tip should be used. This has a rubber 
shoulder which fits snuglj^ against the 
vulva permitting a thorough distention of 
the vaginal folds. 

A variety of powders, tablets and sup- 
positories has been developed for trich- 


omonas vaginalis infection. These arc 
jiarticularly useful in pregnancy when 
douching is inadvisable. It is usually not 
possible to cure this type of infection dur- 
ing pregnancy but the symptoms may be 
relieved and the patient’s comfort main- 
tained. Treatment also controls the infec- 
tion so that puerperal morbidity is not 
increased. 

Stronger douche solutions such as mer- 
curic chloride 1:4000 (best taken in the 
morning so that the fluid will not be 
retained), potassium permanganate i ‘.4000 
or formalin 1 dr. to the quart, may be 
necessary in the more resistant cases. In- 
fections that relapse repeatedly maj' have 
a bladder involvement that should be 
cleared up by urinary antisepsis. Making 
the urine strongly' acid or alkaline kills 
the flagellates. If this fails, the writer has 
had excellent results with neo-prontosil 
tablets 5 gr. q.i.d. Skene’s glands or 
the husband’s prostate maj^ harbor the 
organism. 

Patients react differentlj’’ to the various 
types of treatment developed for tricho- 
monas vaginalis vaginitis. They all relieve 
the symptoms promptly but no method 
devised up to now will surel}^ cure. 

Yeast vaginitis usually' responds 
promptly' to a i per cent aqueous solution 
of gentian violet. The vaginal walls are 
thoroughly painted with this solution three 
times a week. Each morning an antiseptic 
douche such as hexylresorcinol 1:1000, 
merthiolate 1:1000 or metaphen 1:500 
should be used. In the last month of 
pregnancy every effort should be made to 
cure the infection to prevent the develop- 
ment of thrush in the infant. 


^ IctUCl- 

ation of the cervix may be temporarily’^ 
relieved by an astringent solution. An 
excellent one for this purpose is compound 
^nc powder (N.F.) i dr. to the quart. 
1 he cautery should be used to cure erosions 
and to assist in the epithelial ization of 
minor _ lacerations. When the latter are 
extensive, a trachelorrhapy or amputation 
of the cervix should be done. 



American Journal of Surgery 


HefFernan — ^Leucorrhea 


DnciiMncH, 1940 


SUMMARY AND CONCLUSIONS 

Although leucorrhea may be classed as 
a minor ailment, it is frequently a major 
annoyance to the patient. A search for 
the cause and cure will frequently tax 
one’s diagnostic ability and therapeutic 
ingenuit}^ A form of treatment which 


relieves one patient may not help another 
with a similar condition. It should be 
borne in mind that in most cases of long 
standing leucorrhea, the fons et origo of 
the discharge lies in the endocervix. No 
cure can result until this infected tissue is 
destroyed or removed. 



In obtaining cultures from the more accessible portions of the female 
tract, such as the urethra, cervix, vulva or vagina, it is tvell to remove sur- 
face material and obtain the cultures direct from the membrane itself. 
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NON'INFLAMMATORY nodules in the female BREAST’ 

Kyran E. Hynes, m.d. 

Pathologist, Northern State and Memorial Hospitals 


SEDRO'WOOLLEY, WASHINGTON 


AS the lay public becomes increas- 
ingly tumor-conscious, physicians 
^ ^ are consulted by many patients 
complaining of nodules of the breast and 
thyroid, lesions of the face, trunk and 
extremities which cause worry because of 
the possibilities of cancer. Obviously, pub- 
lic education serves the admirable purpose 
of bringing to the physician’s care lesions 
at any early and perhaps curable stage. 
In the past, the diagnosis and palliative 
therapy in cancer was simple, since the 
overwhelming majority of cancer patients 
came under observation during the ad- 
vanced stages of the disease. This state of 
affairs is now changed. Practitioners are 
seeing an increasingly large proportion of 
lesions at so early a stage that their nature 
is often in doubt. Intelligent handling of 
these early cases demands an intimate 
working knowledge of the basic pathologic 
changes to which these tissues are subject. 
This paper is an attempt to present in a 
simple and workable fashion the funda- 
mental pathologic principles that are essen- 
tial to the rational treatment of the 
non-inflammatory breast lesions. Clinical 
pictures will be discussed only to correlate 
with their pathologic basis. Therapy will 
in most cases be only mentioned. 

The mammary glands, each composed 
of twelve to fifteen glands, function by 
producing secretions which are carried 
through a duct system to the nipple. Struc- 
turally each of these glands is composed 
of a large duct, its branches, and the 


A single layer of smooth muscle cells 
surrounds the subepithelial layer and sep- 
arates it from the more abundant peri- 
ductal and periacinar connective tissue 
that surrounds the glandular clumps and 
serves to define them from the coarse 
collagenous fibrous stroma of the breast. 
Grossly the normal adult breast then is 
composed of fat and pearly white fibrous 
stroma stippled with slightly raised salmon- 
pink bodies. The latter are the functioning 
gland groups of ten to twenty acini. Until 
puberty this gross picture is modified 
because the parenchyma consists only of 
ducts. 

Physiologically the proliferative and 
secretory activities of the breast are ap- 
parently under the control of the corpus 
luteum of the ovaries and the placenta 
hormones. At puberty under the influence 
of the functioning ovary the breast tissue 
undergoes a proliferative phase that is 
identical with the more exaggerated process 
that occurs in pregnancy. This physiologic 
proliferative process is frequently the cause 
of the breast discomforts of puberty, men- 
struation and pregnancy. 

With this knowledge of breast structure 
and activities in mind, it is apparent that 
the large percentage of non-inflammatory 
breast nodules are only abnormal reactions 
of epithelium and connective tissue. These 
may each be considered under their hyper- 
plastic and neoplastic reactions. 

EPITHELIUM 


terminal ducts and acini. The functioning i. Desquamative Epithelial Hvvernln.in 
unit or acinus is lined by a layer of cuboidal The enermes of UrJJ, -.1 
epithelial cells directly under which is a dWded ftto perC, J rh ' “ 

layer of loose subepithelial fibrous tissue, functions and rVoducin|. If t”e repToXc' 
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tive activities are excessive but within 
normal limits and the epithelium retains 
some function and is not infiltrating, the 
epithelium is considered hyperplastic. This 
hyperplasia of breast epithelium is fre- 
quently termed desquamative epithelial 
hj'perplasia because manj' of the cells are 
performing their normal function of des- 
quamation into the lumen. Desquamative 
epithelial hyperplasia with new duct and 
acini formation, accompanied by a hyper- 
plasia of the mantle of periacinar and 
periductal connective tissue and Ijmipho- 
cytic infiltration is a normal physiologic 
proliferative process only at birth, puberty, 
menstrual periods and pregnane}'. If this 
normal proliferative process occurs at any 
other time the condition is termed chronic 
mastitis. Because this term implies the 
misconception that the condition is funda- 
mentally an inflammatory one Cheatle and 
Cutler® have recommended substituting 
the term mazoplasia. 

A second disease entity that is primarily 
a desquamative type of epithelial hyper- 
plasia and accompanied by the same 
changes noted above differs in that the 
biologic activity of the epithelial cells does 
not end with desquamation but goes on 
to cyst formation. This condition, which is 
never physiologic or inflammatory in 
origin, is usually called chronic cystic 
mastitis. Cheatle and Cutler have sug- 
gested the term cystiphorous desquamative 
epithelial hyperplasia. 

(a) Chronic Mastitis or Mazoplasia. It 
has been noted that this completely benign 
condition is fundamentally a normal phys- 
iologic proliferative process occurring at 
an abnormal time. The biologic activity 
of the epithelial cells in this condition is 
limited to desquamation. The correct diag- 
nosis of chronic mastitis or mazoplasia 
positively excludes the presence of cysts 
and papillomas, and the condition is 
never a precancerous lesion. Mazoplasia 
or chronic mastitis is almost universally 
present in the same breast with papillomas, 
carcinomas, or cysts, but careful search by 
many investigators has failed to reveal any 


microscopic indication of a transforma- 
tion of the desquamative epithelium into 
neoplastic or cystic conditions. 

The outstanding subjective symptom is 
a diffuse aching pain over one or both 
breasts that is often exaggerated at the 
time of menstruation. Many of the patients 
have short, scanty menstrual periods as 
additional evidence of domination of the 
corpus luteum. There is no interference 
with the normal contour of the breast. To 
palpation, the gland is wholly or in part 
more solid than usual, and often a fine 
nodularity is detected throughout. There 
is no nipple diseharge. 

Treatment is primarily the positive di- 
agnosis of the condition and exclusion of 
other lesions, by biopsy if necessary. 
Palliative therapy consists of rest, mechan- 
ical support, and ovarian substances, as 
ovarian residue, etc., to counteract the 
dominating control of the corpus luteum 
hormone. Prolonged hopeful medical treat- 
ment of the suspected breast nodule with- 
out accurate biopsy diagnosis is extremely 
hazardous and ill advised. 

(b) Chronic Cystic Mastitis or Cystic 
Disease of the Breast (Cystiphorous Des- 
quamative Epithelial Hyperplasia). In this 
second type of desquamative epithelial 
hyperplasia, the biologic activity of the 
hyperplastic epithelial cells is not com- 
pletely spent in desquamation but tends 
to cyst formation. Chronic cystic mastitis 
may coexist with the rather universal 
chronic mastitis, but is entirely separable 
in its etiology, symptomatology, pathol- 
ogy, prognosis and treatment. The clinical 
importance of chronic cystic mastitis is 
intimately concerned with the possible 
complications of the cyst, e.g., stagnation 
and tumor formation. 

The possible relationship between cystic 
disease of the breast and cancer is obvi- 
ously of great import, but is highly contro- 
versial. Delbet^® and Bloodgood^ represent 
a large body of surgical opinion in stating 
that the condition is too benign to justify 
extirpation and that the association be- 
tween chronic cystic mastitis and carci- 
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noma is very rare. This conclusion is based 
on their observations that characteristic 
cases pursue a chronic course without any 
neoplastic complication. 

Against this view stands the interpre- 
tation of the majority of pathologists, 
including Cheatle and Cutler,® Ewing,’" 
Schimmelbusch,’'’ and Boyd® that the 
character of the tissue change in chronic 
cystic mastitis is such that the change to 
carcinoma is easy. Advocates of this view- 
point feel that cystic disease of the breast 
should be considered and treated as a 
highly important precancerous lesion. Cys- 
tic formation predisposes to stagnation of 
the contents of the ducts and acini. 
Irritating stagnant contents may, if undis- 
turbed over a period of years, lead to an 
irritative hyperplasia of the lining epi- 
thelial cells or to a benign neoplasia 
(papilloma). Cystic disease of the breast 
with papilloma formation has been termed 
Schimmelbusch’s Disease. The step from a 
benign neoplasia (papilloma) to a malignant 
neoplasia (cancer) does occur in some cases. 

Not all cases of cystic disease of the 
breast pursue this course of events. The 
disease may become arrested at the cystic 
or papillomatous stage, or may actually 
regress. The frequency with which this 
disease may progress to the benign and 
later malignant neoplasia stage is difficult 
to estimate, but is approximated at lo to 
15 per cent. Cheatle and Cutler conclude 
from a study of their material that 20 per 
cent of the cancers of the breast arise by 
this sequence, e.g., progressing from cysts 
to papillomas to carcinomas. Ewing’^ and 
Verga^® state that about 50 per cent of 
their cases of chronic cystic mastitis show 
pronounced precancerous changes or minia- 
ture carcinomas. 

The disease usually develops in one 
breast and often later in the other. The 
onset and progress are slow and often pain- 
less and the condition may not be recog- 
nized until a cyst of some size attracts 
attention. There may be a golden brown 
or green black fluid discharged at the nip- 
ple. A bloody nipple discharge usually, but 


not always, indicates a papilloma or carci- 
noma. The examiner finds that the breast 
of such a patient may contain numerous 
cordlike structures and multiple swellings 
with great irregularity of structure. Trans- 
illumination, as suggested by Cutler,' may 
infrequently substantiate the impression 
gained by physical examination that the 
condition is a cystic disease of the breast. 

The clinical distinction between uncom- 
plicated cystic disease of the breast, cysts 
with papillomas or carcinomas, and carci- 
noma of the breast, is often extremely 
difficult. Usually biopsy and frozen section 
examination are necessary. At surgery the 
entire suspicious region should be removed 
wide of the lesion. Grossly the tissue in 
chronic cystic mastitis will present a pat- 
tern of dirty gray or bluish gray firm fibrous 
tissue studded with cysts. The cysts may 
be small and numerous, or large and infre- 
quent. From the smaller cysts worm-like 
putty, gray casts (butter cysts) may be 
expressed. Large cysts when unopened may 
have a bluish tint that suggested to Blood- 
good the term blue-domed cyst. The 
contents of the large cysts may be clear 
straw-colored fluid or much caseous fatt}- 
material. Especially should the clinician 
and pathologist examine the tissue for un- 
usually firm, pearly gray, finely granular 
regions — indications of malignancy. 

Further treatment of the condition, if 
no cancer exists, has been well discussed 
by Cutler and Busehke.® They feel that 
the decision must be made in each case 
and guided by individual factors, such as 
family history of carcinoma of the breast, 
the patient’s attitude in wishing to accept 
the possibilities of breast cancer rather than 
rnastectomy, etc. The patient’s coopera- 
tiveness and opportunities for periodic 
postsurglcal “check-up” examinations of 
the breast are additional factors influenc- 
ing the surgical course. Cystic disease of the 
breast with localized papilloma formation 
(bchimmelbusch’s disease), often termed 
p'stadenoma, is considered an indication 
or local mastectomy because of the ease of 
transformation to cystadenocarcinoma. 
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11 . Epithelial Neoplasia. If the repro- 
ductive activities of the breast epithelial 
cells are excessive, remaining viable and 
capable of further reproduction instead of 
performing their primary function of des- 
quamation, the epithelium is considered 
to be neoplastic. Frequently this distinc- 
tion between hyperplastic and neoplastic 
epithelium is extremely difficult. The 
further differentiation of benign from 
malignant lesions is and should be based 
on a combination of the clinical and 
histologic findings. In the usual case it 
cannot be emphasized too strongly that 
the microscopic findings should be inter- 
preted only in the light of the clinical 
picture. In some cases the microscopic 
findings are all-important and alone estab- 
lish the diagnosis, prognosis and treatment. 
In other cases, however, they must be 
discarded in favor of the clinical data; 
Ewing’s expression, “microscopically ma- 
lignant, clinically benign” illustrates this 
concept neatly. 

Cheatle has declared that the only abso- 
lute microscopic evidence of carcinoma of 
the breast is the presence of actively 
multiplying cells outside their normal 
boundaries of ducts and acini. Epithelial 
cells with all the morphologic character- 
istics of malignancy but which are still 
confined within normal boundaries are, 
according to Cheatle, to be considered as 
precancerous lesions. 

Benign Epithelial Neoplasms, (a) Papil- 
loma. The simplest papillomas are benign 
tumors composed of stalks of vaseular 
connective tissue covered by epithelial 
cells. They may oecur in the ducts or acini, 
but duct papillomas with stalks of periduc- 
tal connective tissue are most frequent. 
Those with a single stalk are termed 
uniradicular, those with multiple stalks, 
multiradicular. There is a tendency for all 
papillomas to develop alveoli of various 
shapes in an attempt to create new glandu- 
lar elements of duct and acini. These, 
depending on their appearanee, are qualified 
as adenopapilloma, intracystic papilloma, 
etc. A more important type of papilloma in 


its precancerous capabilities is the sessile 
variety in which there is a piling up of cells 
in a papillary formation. 

These soft yellowish tumors vary mark- 
edly in size and consistency. Studies of 
whole microscopic sections of the breast 
disclose the fact that these tumors are 
more frequent than is generally supposed 
and are frequently multiple. If only a 
single papilloma is present it is usually 
found in the duct of the nipple, ampulla, or 
one of the large main ducts. Multiple 
tumors are usually unilateral but occasion- 
ally they may occur in both breasts. 

The classical clinical sign is a serous or 
serohemorrhagic nipple discharge. Usually 
this discharge is intermittent and fre- 
quently confused with the similar discharge 
from trauma or carcinoma. Pain is a fre- 
quent symptom if hemorrhage distends the 
cluct. A palpable tumor is now rarely found 
because patients are first examined at the 
time of early nipple discharge. Gentle pres- 
sure and transillumination are the methods 
used to localize the lesion. 

As in papillomas of the colon and urinary 
bladder, carcinoma may supervene on 
papillomas of the breast, but increasing 
evidence indicates that the time interval 
of this malignant change may be extremely 
long. Since there is no clinical method of 
determining whether or not the malignant 
transformation has already'^ occurred, or 
to predict its time of occurrence, all 
papillomas of the breast should be regarded 
as potentially' malignant. The extreme 
view, according to some surgical pathol- 
ogists, is to regard the whole breast con- 
taining a papilloma with suspicion. Cutler 
and Buschke® summarize treatment, using 
a composite of many criteria, including the 
degree of anaplasia of the cells in the 
removed specimen, the age of the patient, 
history of cancer in the family, findings of 
transillumination, size of the lesion, psy- 
chologic reaction of the patient to breast 
amputation, etc. 

(6) Adenoma of the Breast. Pure ade- 
nomas of the breast are extremely rare 
and are merely mentioned here. They' are 
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composed almost entirely of glandular ele- 
ments and are frequently described as 
“fetal adenomata.” Their course resembles 
that of the fibroadenomas except that they 
may be first noted as rather rapidly 
enlarging benign tumors during preg- 
nancy. Frequently they are only diagnosed 
histologically in a tumor removed as a 
fibroadenoma. 

2. Malignant Epitbelial Neoplasia — Can- 
cer of the Breast. In spite of the frequency, 
accessibility, and importance of breast 
cancer, progress in this field is extremely 
slow and discouraging. Surgeons and pa- 
thologists alike are so bewildered bj'^ the 
variety of anatomic and histologic patterns 
of the disease, and by the varying clinical 
courses individual cases may pursue, that 
too frequently the whole group is classed 
together, as carcinoma of the breast. 
Equally less illuminating are the older 
attempts to classify the malignant epi- 
thelial lesions into carcinomas of the solid, 
simplex, medullary, and scirrhous types. 

Chief among the difficulties in any 
rational grouping of these lesions is the 
fact that once the tumor has begun to 
spread within the breast numerous events 
alter its morphologic and microscopic ap- 
pearance. The urgent need is for a classi- 
fication based on anatomic and histologic 
types which physicians can associate in 
some way with the clinical types, consider- 
ing frequency, course, prognosis, and the 
therapy indicated. Ewing^^ and Cheatle® 
have done important pioneer work in this 
field by offering just such a classification — 
admittedly not perfect, but at present the 
best offered. For a more complete con- 
sideration of this subject, reference should 
be made to the works of Cheatle and 
Ewing. 

Carcinomas of the breast may arise in 
one or more of four primary locations: (i) 
in the main branch of the duct near the 
nipple; (2) in the midportion or the duct 
unit, that is, in one of the smaller branches; 
(3) in a terminal duct and acinus; and (4) 
in the entire duct system. 

The primary tumors in each of these 
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locations may be modified in their clinical, 
pathologic, and histologic features by any 
of four events in varying degrees, namely: 
anaplasia, gelatinous or mucoid degenera- 
tion, fibrosis, and comedo formation. It is 
interesting to note that in a general way 
the malignancy of breast cancers increases 
as one goes peripherally from the nipple. 

(а) Papillary Adenocarcinoma of the 
Breast. These are the large, firm, often 
encapsulated, growths in a large duct be- 
hind or near the nipple. Frequently they 
are thought to arise in a cyst that over a 
long time period has passed through the 
papilloma stage to the malignant one. In 
later stages these cysts frequently occupy 
a large portion of the breast, but still 
without lymph node metastasis. Important 
clinically is that in the later stages of the 
disease there is a marked discrepancy 
between the apparent seriousness of the 
disease and its comparatively favorable 
prognosis. 

(б) Carcinomo Developing on the Basis 
of Cystic Disease and Schhnmelbuscb’s Dis- 
ease. The relative frequency of this type 
has been noted by some authors" as ap- 
proximately 20 per cent of all carcinomas 
of the breast. Ewing'^ states that the 
majority of mammary carcinomas present 
themselves under these situations. 

Cheatle® separates this type into two 
subgroups. The first usually arises from 
one duct and its acini, and demonstrable 
cystic disease of the breast, generall}^ com- 
plicated by papillomata formation (Schim- 
melbusch’s disease), is present. At some 
region in this mass of cysts and papillomas, 
carcinoma may develop. These patients 
usually give a long history of cystic disease 
and frequently have undergone one or 
more operations for the removal of such 
cysts. Often there is a history of nipple 
bleeding due to duct papilloma. Finally 
the clinical and pathologic evidence of the 
supervention of carcinoma is noted. 

In the second subgroup, cystic disease 
may or may not be present. The carcinoma 
develops in a terminal duct and its acini 
with no predilection for previously altered 
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tissue. These tumors are usually small, 
firm, opaque, and extremely malignant. 
They belong to the so-called anaplastic 
type of carcinoma. In these cases the 
history is short. There may be no evidence 
of preexisting cysts or bleeding from the 
nipple, without gross or microscopic evi- 
dence of a precancerous state. Because of 
its frequency'’ in young patients the lesion 
is often misinterpreted as benign. 

(c) Diffuse Duct Carcinoma. In this 
variety the epithelial lining of several ducts 
and frequently the entire duct system are 
involved in the neoplastic process. The 
breast is enlarged and diffusely indurated. 
In the advanced stages, the skin, nipple, 
and whole mammary gland may be mark- 
edly thickened. To palpation there may 
be no discreet tumor -mass. This is a 
highly malignant form of mammary carci- 
noma with early invasion of lymph nodes 
and a consequently unfavorable prognosis. 

In the comedo variety of duct carcinoma 
the mammary gland undergoes a dif- 
fuse fibrosis with considerable shrinkage. 
Grossly the entire duct system is involved, 
but dilated ducts are filled with necrotic 
debris. Microscopically the lining epi- 
thelium is neoplastic but the lumen is 
distended and filled with degenerating 
epithelial debris. Bloodgood particularly 
recognized the relatively benign nature of 
this form of mammary cancer. 

Surgery continues to occupy a prominent 
place in the treatment of mammary carci- 
noma. As patients consult their physicians 
earlier the proportion of clinically doubtful 
tumors increases, with the indications for 
exploratory operations correspondingly in- 
creased. Diagnostic biopsies in dealing with 
practically all tumors should, when prac- 
tical, be replaced by therapeutic biopsy, in 
which the entire lesion is gently removed 
with adjacent healthy tissue. In many 
carcinomata radiation therapy is combined 
with the radical surgical procedure and in 
exceptional instances may be substituted 
for it. 

Ewing summarizes nicely the general 
feeling that the chief hope for a reduction 


in the mortality from mammary cancer 
lies in its prevention and earlier diagnosis. 
He feels that both these objectives point to 
the excision of many breasts before carci- 
noma has become established in the clinical 
sense. The growing tendency to remove the 
breast for recognized chronic cystic mas- 
titis, Schimmelbusch’s disease or suspected 
carcinoma, while probably sacrificing some 
organs unnecessaril}^ has justified itself in 
his opinion by securing the early removal 
of some miniature carcinomas and more 
precancerous lesions. 

Under the malignant neoplasias one may 
also discuss the interesting disease entity 
described by Paget'"' in 1874, desig- 
nated as Paget’s disease of the nipple. This 
clinical syndrome is distinct and classical, 
but the underlying nature of the pathologic 
process is highly controversial. 

Paget originally described the process 
from clinical observation alone as a super- 
ficial lesion that is often followed by a 
carcinoma of the underlying breast tissue. 
More recent studies by Muir'® and Shaw 
Dunn" have led to the opinion that carci- 
noma in the upper ducts is commonly 
present when the disease first comes under 
observation, in which case carcinoma does 
not follow, but causes the surface disease. 

Paget’s disease of the nipple is unilateral. 
It begins on the surface of the nipple as a 
chronic, slowly progressive, eczematous, 
often dry, red and scaly lesion. It spreads 
slowly to involve the areola and finally 
causes a flattening of the nipple. Axillary 
glands are practically never involved until 
late in the disease. Carcinoma of the under- 
lying breast almost Invariably aceompanies 
the surface lesion although frequently 
difficult to detect by clinical methods. 

Characteristic of this condition histo- 
logically are the edematous vacuolated 
neoplastic Paget’s cells found in the epi- 
dermis, the malignant-appearing neoplasia 
of the epidermis of the nipple, and the 
adjacent large ducts in some of which frank 
cancer may be present. 

Treatment is as debatable as the nature 
of the underlying pathologic process. Since 
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one can never be sure clinically of the 
condition of the axillary glands, Cheatlc 
and Cutler and Bloodgood are emphatic 
in their opinion that radical mastectomy 
is the only treatment to be employed. 
Others feel that if there is no gross disease 
of the axillary glands local mastectomy is 
curative. 

CONNECTIVE TISSUE 

The abnormal reactions of connective 
tissue may similarly be considered under 
their hyperplastic and neoplastic reactions. 
Connective tissue hyperplasia affects the 
breast diffusely and there is no localized 
growth. Important hyperplasia of connec- 
tive tissue has been considered in connec- 
tion with the epithelial hyperplasias. 

Connective tissue neoplasia of the breast 
is a localized process, usually with a 
decided epithelial element. These neopla- 
sias are subdivided into the benign and 
malignant varieties, 

I. Benign Connective Tissue Neoplasia. 
(a) Fibroadenoma. These are benign, usu- 
ally encapsulated, connective tissue tumors 
with a decided epithelial element. Pure 
fibromas of the breast are a rarity. Fibro- 
adenomas are classified into the subepi- 
thelial intracanalicular fibroadenomas, and 
the pericanalicular and periacinar types, 
depending on the region of origin of the 
connective tissue element. Tumors having 
both subepithelial and periacinar and peri- 
ductal connective tissue constituents are 
usually classified as mixed tumors. 

Clinically these tumors are very common 
and are frequently present without clinical 
signs. Rarely do they develop before pu- 
berty. Between puberty and the age of 25, 
they are usually of the periductal and 
periacinar types, constituting the most 
common tumor of the female breast. They 
are firm, round, solid, often lobulated, 
freely movable and well circumscribed 
nodules. The rate of growth varies. Rarely 
do they cause pain. They may become 
extremely large by direct growth or cystic 
changes, and by malignant sarcomatous 
transformation. The latter is thought to 
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occur in about 5 to 8 per cent of the cases. 
Rapidly growing fibroadenomas frequently 
appear microscopically malignant but are 
clinically benign as proved by absence of 
metastases and survival of the patient. 

Treatment is their surgical removal. All 
such operations should be performed with 
the thought in mind of the possibility of 
an error in diagnosis. 

II. Malignant Connective Tissue Neo- 
plasia — Sarcoma. Sarcoma of the breast 
constitutes approximately 4 per cent of 
the breast tumors. This apparently high 
estimate is probably accounted for by the 
fact that in the past many highly ana- 
plastic carcinomas have been incorrectljr 
considered as sarcomas. The most common 
type of sarcoma of the breast is that in 
which the malignant transformation of the 
connective tissue is accompanied by epi- 
thelial elements, adenosarcoma. Pure sar- 
coma of the breast without any epithelial 
elements is extremely rare. 

(o) Adenosarcoma. The ultimate char- 
acter of an adenosarcoma of the breast 
depends largely upon whether the connec- 
tive or the epithelial elements assume the 
leading and dominating role. The largest 
sarcomas are those in which the epithelial 
changes are marked. Microscopically the 
connective tissue is frequently myxomat- 
ous. Clinically it is a disease of later life, 
usually occurring between the ages of 40 
and 50 years. The spindle-cell variety 
develops earlier in life than the round-cell 
type. The first clinical sign is usually a 
single breast nodule, or, more rarely, multi- 
ple nodules in one breast. Pain is a late 
symptom and more common in the cystic 
forms with epithelial activity. Nipple dis- 
charge is infrequent. 

A chief characteristic of sarcoma of the 
breast is a tendency to local recurrence. 
The axillary glands are rarely invaded, 
distant metastases being more common. 

Treatment consists of surgery and radia- 
tion. The prognosis varies with the type, the 
cystic forms being less malignant than the 
solid variety. Radiation is of most value 
when the tumor is composed of round cells. 
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(/;) Pure Sarcomas. These breast tu- 
mors are extremely uncommon and 
clinically indistinguishable from adenocar- 
cinoma of the breast. 

MISCELLANEOUS TUMORS OF THE BREAST 

Tumors occasionally found and only to 
be mentioned are: any of the benign or 
malignant tumors of the epidermis, sebace- 
ous, and dermoid cysts, lipomas and 
angiomas. 

SUMMARY 

1. Intelligent handling of the non-in- 
flammatory breast nodules in the fe- 
male breast demands an intimate working 
knowledge of the basic pathologic changes 
to which this organ is subject. 

2 . An attempt has been made to pre- 
sent in a simple and workable fashion 
the fundamental pathologic changes of the 
non-inflammatory breast nodules in the 
female breast. 
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GYNECOLOGIC HERNIAS 

I T is important to recognize that uterine 
prolapse, cystocele, urethrocele, entero- 
cele and rectocele are all hernias, and 
that in their treatment one must follow 
the same surgical principles employed in 
the repair of hernias elsewhere in the body. 

Gynecologic hernias occasionally develop 
in nulliparous women as the result of 
congenital weakness of the pelvic muscles 
and fascia, and an exceptionally deep 
cul-de-sac of Douglas; but for practical 
purposes, the causative factors may be 
considered to be the stretchings and lacer- 
ations incident to parturition and increased 
intra-abdominal pressure. As in the treat- 
ment of all hernias, the most satisfactory 
time to repair those of a gynecologic origin 
is as soon as possible after they occur, 
before muscles and fascia retract and be- 
come atrophied from lack of use. In other 
words, few gynecologic hernias would 
develop and few extensive operations would 
be required for procidentia and related 
conditions if injuries incident to childbirth 
were repaired at the time of occurrence or 
soon afterward. 

I often hear a woman say that she knew 
she was lacerated at the time of her first 
labor, but that her doctor at home had 
advised against any surgical intervention 
until after she had definitely decided to 
have no more children. If a few well placed 
stitches could be inserted after each labor 
complicated by lacerations, few radical or 
extensive operations would be required in 
women at or past the age of the meno- 
pause. There is no doubt that obstetricians 
today realize the importance of puerperal 


gynecology, but Richardson has stated that 
“Recent reports from some of our best 
obstetrical clinics reveal that late follow-up 
examinations disclose unsatisfactory con- 
ditions of the cervix and lower birth canal 
in from 50 to 75 per cent of women who 
have borne one child or more.” 

Arriving at a diagnosis of gynecologic 
hernia is not all that is necessary in advis- 
ing treatment. We must also have some 
idea of the size of the hernia; grading it 
in degrees from i to 4, as its size indicates, 
is a genuine aid. In many cases in which 
the protrusion should be graded 1, no 
treatment is indicated, because many of 
these hernias change but little as time 
passes; however, if the patient is examined 
again after one year’s time and the cysto- 
cele, descensus uteri or rectocele can at 
this time be graded 2 or 3, such an increase 
would constitute definite evidence that the 
hernia is a progressive condition and that 
nothing could be gained by delaying 
treatment. 


CAUSATIVE FACTORS IN URETHROCELE, 
CYSTOCELE, RECTOCELE AND UTERINE 
PROLAPSE 


Uretnrocele and cystocele are the result 
of lacerations of the anterior vaginal wall 
involving the urogenital diaphragm; they 
are also caused by lack of support as the 
result of stretching or tearing of the 
perineal body or the levator ani muscles. 
Rectoceles are the direct result of lacer- 
ations of the posterior vaginal wall involv- 
mg the levator ani muscles or the perineal 
body; they may become large even when 
there is little or no injury to the skin 
ot the perineum. 


■ Road bcfo,o .he .hhd anneal n,.etine. No., OrTe.n. Graduate Hedienl Asaenrbl,.. New Orleans, Fehru.r, 6, ,<,35 
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Uterine prolapse is the result of lacer- 
ations of either the anterior or posterior 
vaginal wall, or more frequently of both, 



Fig. 1. Posterior vaginal hernia or entcrocelc 
(true gynecologic hernia), showing presence 
of a definite peritoneal sac. 


associated with tearing and stretching of 
other uterine supports, especially the 
cardinal or Mackenrodt ligaments. Retro- 
displacements of the uterine fundus always 
hasten descensus; in fact, neglected cases 
tend toward the development of proci- 
dentia, which is a condition of prolapse in 
which the entire uterus extrudes from the 
introitus vaginae. In many cases of des- 
census uteri, and particularly in cases of 
procidentia, undesirable changes take place 
in the uterus. These changes are especially 
evident in the cervix uteri, where they are 
usually the result of hyperplasia and 
edema, caused by venous congestion and 
infection. In many cases in which the 
cervix protrudes through the introitus 
vaginae, ulcers develop as the result of 
irritation arising from rubbing on the skin 
of the thighs, or from vulvar pads. Al- 
though malignancy has been reported 
accompanying or proceeding from some of 
these rather common ulcers, it is a change 
rarely encountered. 

THE TRUE GYNECOLOGIC HERNIA 

All the conditions heretofore considered 
are actually false abdominal hernias be- 


cause there is no peritoneal sac present to 
characterize them as true hernias. An 
enterocele, however, is a true hernia. 
(Fig. I.) It may be either anterior or 
posterior in situation, depending on its 
relation to the uterus. Anterior enteroceles 
are rare; when the}' occur, there is a sac 
of peritoneum descending along the an- 
terior vaginal wall between the vaginal 
wall and the bladder. I have never seen 
one. Posterior enteroceles are relatively 
uncommon, but they occur much more 
frequently than most physicians and sur- 
geons suppose. Many of the supposedly 
recurrent rectoceles are in reality posterior 
enteroceles, and on careful dissection, a 
peritoneal sac can be demonstrated de- 
scending between the rectal wall and the 
posterior wall of the vagina. Since 1925, 
when the condition of posterior enterocele 
was first recognized as a surgical entity at 
The Mayo Clinic, we have seen eighty- 
eight cases. Anterior enteroceles can be 
diagnosed by vaginal examination, using 
a sound in the bladder; posterior entero- 
celes are easily recognized by making a 
combined vaginal and rectal examination. 

In the beginning, I mentioned that intra- 
abdominal pressure as well as lacerations 
of the muscular and fascial planes was a 
causative factor in producing gynecologic 
hernia. There is no doubt that the develop- 
ment of all types of gynecologic hernias, in 
common with the development of abdom- 
inal hernias, is hastened by anything 
that increases pressure from within the 
abdomen, such as obesity, tendency to- 
ward constipation, intra -abdominal tumors, 
coughing, sneezing, straining at stool or 
at heavy work, and simply the patient s 
being in the erect position for Jong periods 
of time. 

Uterine Prolapse. Many women have 
uterine prolapse to a greater or lesser de- 
gree, but attend to their usual household 
and social duties with little or no complaint. 
Others experience definite symptoms aris- 
ing from relatively slight anatomic changes. 
As a rule, uterine prolapse is accompanied 
by cystocele of some degree, and it is the 
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symptoms produced by the protiuding 
bladder when it is incompletely emptied, 
and the resulting infection, that first bring 


the normally strong levator ani muscles 
contract and provide definite support lor 
the anterior vaginal wall in compensation 





Fig. 2 . Modification of the Watkins-Wertheim operation for pro- 
lapsus uteri and cystocele, 3\ith removal of considerable portion 
of the uterus, including all the endometrium and cervi\. 


these patients to the gynecologists. In the for the increased pressure from above, thus 
presence of an extreme degree of cystocele, protecting against the development of cys- 
hydroureterosis occasionally results, as well tocele and uterine prolapse. But if the 
as hydronephrosis caused by distortion of levator ani muscles are torn or if the 
the base of the bladder, and ureteral ob- perineal body is disrupted, this support 
struction as the result of traction at the for the uterus and bladder is lost, and a 
vesical end of the ureters. In evaluating vicious tendency toward the production of 
disorders of the urinary tract, the physician anatomic changes is present. Furthermore, 
must ever keep in mind the possibility of as a rectocele gradually increases in size, a 
a neurologic cause, and realize that in such definite pouch develops in the anterior 
cases, gynecologic surgery is not indicated, rectal wall; this pouch protrudes through 
Rectoceles. Grade i rectoceles are com- the vaginal introitus and bulges over the 
mon in women who have had multiple internal sphincter ani. This interferes 
deliveries. As a rule, these rectoceles pro- markedly with emptying of the bowel and 
duce little trouble, but the gynecologist patients having this condition soon find 
must ever keep in mind the fact that the that it is necessary to depress the posterior 
normal vagina is a closed canal, and that vaginal wall before a bowel movement is 
in the occurrence of strain from any cause, possible. 
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Enteroceles. Enteroceles, or true vaginal women. The use of some type of pessary 
hernias, result from lacerations of the sup- often gives definite relief to women who 
porting fascia, either in front or behind the are suffering from cystocele, uterine pro- 



Fig. 3. Various stages in the Manchester (Fothergill) 
operation for prolapsus uteri and cystocele. 


uterus just below the level of the peritoneal 
reflection. Most of the patients having 
enterocele that I have seen have had 
previous perineorrhaphies performed, a 
fact which makes it impossible to say 
whether the injuries predisposing to the 
condition were the result of lacerations 
at the time of childbirth, and that the 
peritoneal sac was not recognized at the 
time perineorrhaphy was done, or that 
the condition developed subsequent to the 
perineorrhaphy as the result of making an 
opening into the cul-de-sac of Douglas, or 
at least up to the peritoneum, with inade- 
quate closure at that time. 

Palliative Treatment. Surgical repair is 
indicated in most cases of extensive vaginal 
herniation. Many women, however, who 
do not have marked symptoms and are 
contemplating the birth of more children, 
prefer to delay surgical intervention even 
at the risk of undergoing a more radical 
operation at a later date. In the case of 
some debilitated, elderly women, there is 
a definite contraindication to surgical inter- 
vention of any type. 

If surgical intervention is not indicated 
or if it is refused by the patient, the 
advisability of using nonsurgical measures, 
such as the insertion of tampons and pessa- 
ries, must be considered. Tampons are 
often the most satisfactory means of 
retaining a prolapsed uterus with asso- 
ciated cystocele and rectocele in elderly 


lapse and high rectoceles. If the perineum 
has been extensively lacerated, however, 
it is usually difficult to fit a pessary so 
that it will be comfortable for the patient, 
and yet remain in place. 

No one type of pessar}”^ is satisfactory 
in all cases. The ones most useful probably 
are the simple ball type, the doughnut 
type, the Menge, the Gehrung and the 
Gellhorn types. They all tend to produce 
leucorrhea, and unless the patient can 
remove and re-insert them herself, they 
are not practical. Allowing them to remain 
in place over long periods tends to cause 
irritation and ulceration. Daily douches 
are always advisable when pessaries are 
being worn and patients must recognize 
the fact that the wearing of a pessary does 
not cure the condition. It simply prevents 
further tendency to procidentia. 

SURGICAL TREATMENT 

Indications. The type of operation indi- 
cated varies with the extent of the hernia- 
tion, and the personal experience and 
judgment of the surgeon; also, with the 
age of the patient and her marital state. 
The relative dangers of an abdominal or 
vaginal operation, and the severity of the 
symptoms must be carefully considered in 
each case. Any routine type of operation 
must be condemned, because it certainly 
would be too radical in many cases and 
insufficient in others. In some cases in 
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which a slight urinary incontinence is causative factor in the production of 
caused by minor laceration of the vesical gynecologic hernias is a lacerated levator 
sphincter and is possibly accompanied by ani muscle, and that a perineorrhaphy is 



Fig. 4. The Mayo operation for prolapsus uteri and cysto- 
cele. Uterus removed. Broad lipments approximated. 
Later, the broad ligaments are interposed beneath the 
bladder in the same manner as the uterus is in an inter- 
position operation. 


a small urethrocele, a few well placed 
sutures after an adequate freeing of the 
anterior vaginal mucous membrane is all 
that IS necessary to obtain a good result, 
n case of the presence of a definite 
cystocele, a more radical operation is 
indicated, because almost all such cysto- 
celes tend to protrude more and more as 
time passes. In many instances, simply 
ireeing the bladder, fixing it at a higher 
level on the anterior'uterine wall; a more 
or less extensive reconstruction of the 
muscles and fasciae in the anterior vaginal 
'T+u removal of an elliptical piece 
ot the stretched-out vaginal mucous mem- 
brane will produce good results. But it 
must be borne in mind that an important 


an essential reparative procedure in all 
cases. If the retrodisplacement of the 
uterus also exists, some type of internal 
shortening of the round ligaments or 
fixation of the uterus, should be done at 
the same time. 

Interposition Operation for Cystocele. In 
many cases of grade 2 or 3 cystocele, in 
which there is uterine prolapse of no more 
extent than grade 2, the interposition 

operation (Watkins-Wertheim) plufa per- 
ineorrhaphy produces good results. (Fig 2 ) 

aee '■'■'dbearing 

age_ and the aforementioned operation is 

brSonS"’ h' f t“bes should 
be sectioned and the proximal end of the 

allopian tubes kept outside the peritoneal 
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cavity by stitching the cut edge of the bladder freed from the cervix and fixed 
peritoneum well below the uterine fundus at a higher level on the uterine wall. The 
on the posterior uterine wall. In manj^ cardinal ligaments are then stitched across 



cases, and especially before the menopause, 
the uterus is too large to permit the regular 
technique, but this difficulty can be over- 
come by cutting awaj^ a portion of it. In 
some cases, I have removed more than 
half of the organ, including all the anterior 
uterine wall and the Interstitial part of 
the Fallopian tubes, all the endometrium 
and all the cervix. I then stitched what was 
left of the uterus into a pear-shaped mass, 
and interposed it as a living pessary under 
the bladder, firmly fixing it into the 
anterior vaginal wall with interrupted 
sutures. 

Manchester (Fothergill) Operation for 
Uterine Prolapse. In other cases, particu- 
larly when future childbearing is contem- 
plated, the Manchester type of operation 
(as described by Fothergill) can be done. 
(Fig- 3 -) This operation usually requires 
that the cervix be amputated and the 


the anterior surface of the uterus at about 
the level of the internal os, thus forc- 
ing the cervix toward the os sacrum. The 
musculofascial tissues in the anterior va- 
ginal wall are then brought to the midline, 
and after removing the excess of mucous 
membrane, the cut edges of the anterior 
vaginal wall are also closed with enough 
tension to obliterate all dead space. A 
perineorrhaph}'' is essential in all cases. 

Mayo Vaginal Hysterectomy for Cystocele 
and Prolapse. If the uterine prolapse is 
grade 3 or 4, the Mayo tj'^pe of vaginal 
hysterectomy for correction of cystocele 
and uterine prolapse is satisfactory. (Fig. 
4.) In performing this operation, the uterus 
is removed through the vagina, the cul-de- 
sac of Douglas is partially obliterated, and 
the broad ligaments of the uterus are 
approximated in the midline. The approxi- 
mated broad ligaments are then sutured 
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under the bladder, functioning as a support 
for that structure; the broad liganients are 
also sutured into the anterior vaginal wall 


sutures taken from the fasciae latae will 
be essential to give the necessary support. 
Powell suggests the use of a strip of fascia 



Fig 6. Vaginal hysterectomy followed bj 
colpectomy. The approximated levator 
am muscles arc stitched to the lower edge 
of the approximated broad ligaments, 

as the uterine body is sutured in place in 
an interposition operation. In cases of 
marked prolapse, this operation is indi- 
cated for only elderly patients, because 
there is usually some shortening of the 
vagina after the procedure has been 
completed. 

Partial and Complete Colpectomy. It is 
not at all uncommon to encounter marked 
prolapse of the vault of the vagina accom- 
panied by a cystocele and rectocele follow- 
ing a previous hysterectomy. These are 
always difficult cases to repair adequately 
and yet retain a satisfactory vaginal canal. 
If the patient is elderly, there is no objec- 
tion to performing a complete colpectomy. 
In the case of younger women, it is advis- 
able, after performing a plastic operation 
on both the anterior and posterior vaginal 
walls, to open the abdomen and to recon- 
struct, as much as possible, the normal 
support for the vaginal vault or the uterine 
cervix. In some cases, the use of living 



Fig. 7. Colpectomy completed by closure of 
the cut edges of the mucous membrane. 

taken from the rectus abdominalis muscle, 
leaving it attached at its lower end. 

In some cases of marked prolapse of the 
uterus in elderly women, it is advisable 
to do the LeFort type of partial vaginec- 
tomy, but I believe that in cases in which 
any such operation is indicated, it is 
better first to perform a vaginal hysterec- 
tomy and then a complete vaginectomy. 
(Figs. 5, 6 and 7.) This procedure is no 
longer than, and is as safe as, others. 

Fixation and Shortening Operations. In 
occasional cases, a plastic operation on the 
anterior and posterior vaginal walls, fol- 
lowed by a shortening of the round liga- 
ments of the uterus or by some type of 
fixation of the uterine fundus in the ante- 
rior abdominal wall, are both satisfactory 
procedures; but no method of shortening 
the round ligaments or fixation of the 
uterine fundus in the anterior abdominal 
wall is in itself a cure for cystocele in the 
case of a patient who is required to be on 
her feet for long periods. It does produce 
marked relief and an apparent cure of the 
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cystocele for a short time, but sooner or 
later an elongated cervix and a large 
cjfstocele will appear at the vulva as the 


ring in the midline through the perineal 
body. Both types of tears interfere with 
the normal closing of the vagina and the 



Fig. 8. a, the slip stitch used in tlie repair of sphincter ani muscle, b, tlie ordinary type of repair 
of lacerated perineum witli approximation of tlic levator ani muscles in the midlinc and insertion 
of a series of crown sutures, tlie tying of which ciianges tlic axis of tlie x'agina and reconstructs 
a perineal body. 


result of Stretching of the weakened 
anterior vaginal wall. In several cases 
following performance of a Kocher or 
Murphy type of operation, I have seen 
the cervix protrude through the introitus 
vaginae, accompanied by a large cj^stocele, 
and yet the fundus in these cases remained 
attached to the recti muscles. 

In many cases of marked prolapse of the 
uterus and cystocele, there is apparently 
little or no rectocele because the increased 
intraabdominal pressure causes the cervix 
to impinge on the posterior vaginal wall, 
holding it back in much the same manner 
as a pessary would. In such a case, if any 
operation is performed that is simply 
designed to hold the uterus and bladder 
up, the patient will in a very short time 
notice the development of a marked bulg- 
ing of the posterior vaginal wall, a bulging 
she had not experienced before. 

INJURIES TO THE PERINEUM 

All types of gynecologic hernias are more 
or less dependent upon injuries to the 
perineum. The injuries are of two types: 
(i) tears of the vaginal sulcus which 
involve the levator ani muscles and the 
deep pelvic fascia on either side of the 
posterior vaginal wall ; and ( 2 ) those occur- 


normal support which the levator ani 
muscles ordinarily give to the anterior 
vaginal wall when intraabdominal pressure 
is increased. 

Surgical Treatment. Sulcus, or lateral, 
tears are more common in occurrence than 
midline perineal tears, and as a rule they 
can be satisfactorily repaired immediately 
after childbirth. If this repair is not done, 
and a rectocele develops, it will be neces- 
sary thoroughly to separate the protruding 
bowel from the vaginal wall and to anchor 
it at a higher level to normal tissues. The 
excess of vaginal mucous membrane should 
then be removed and a new perineal body 
should be constructed, using the approxi- 
mated levator ani muscles as a base. By 
so doing, the normal axis of the vagina is 
restored. This operation (Fig. 8) is not an 
anatomic repair at the site of the lacera- 
tion, but it offers good mechanical and 
physiologic results. 

Midline tears of the perineum may in- 
volve only the perineal body with a result- 
ing relaxation of the levator ani muscles. 
In such cases, primary repair, or a late 
repair similar to that used for vaginal 
sulcus tears, is satisfactory. If the tear is 
a little more extensive, the sphincter ani 
muscles will be injured and in extreme 
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cases the tear may extend into the anal 
canal. Primary repair of such tears is not 
satisfactory. As a rule, it is advisable to 
wait about five months to allow all raw 
surfaces to become completely epithelized 
and to permit the underlying tissues to 
develop a good blood supply and to 
become free from infection. The most 
important consideration in the surgical 
treatment of complete tears is to obtain a 
competent anal sphincter muscle by means 
of a plastic operation on both the anterior 
anal wall and the sphincter ani muscle. 
Following this procedure, a repair of the 
perineum similar to the type used in less 
extensive tears should be done, utilizing 
the levator ani muscles to hold the rectum 
back. Reconstruction of a new perineal 
body to correct the vaginal axis is essential 
to a good result. 

CONCLUSIONS 

1. The tendency to procidentia uteri 
can be overcome in most instances by 
satisfactory repair of lacerations at the 
time of childbirth or soon afterward. 

2. Nonoperative measures, such as the 
use of tampons and pessaries, have a lim- 
ited field of usefulness. 


3. It is important to realize that the 
condition under treatment is a hernia, and 
that the larger the hernial opening, the 
more difficult will be the closure of it. 

4. The type of operation to be performed 
should be carefully selected in each case, 
and the surgeon should keep in mind the 
extent of the prolapse, the size of the 
associated cystocele and rectocele, the age 
of the patient, her marital state, and the 
relative dangers of an abdominal or vaginal 
operation. 

5. An enterocele, or true vaginal hernia, 
is occasionally present in association with 
or without other tj^pes of gynecologic 
hernia. 

6. In difficult or recurrent cases of 
marked gynecologic hernia in elderly pa- 
tients, it is sometimes advisable partially 
or completely to obliterate the vaginal 
canal. 

7. A perineorrhaphy is an essential part 
of the operative repair of all gyneeologic 
hernias. 
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UTEROTUBAL INSUFFLATION WITH SPECIAL REFERENCE 

TO TECHNIC 

1 . C. Rubin, m.d., f.a.c.s. 


NEW YORK. 

D uring the past twenty years since 
the inception of this nonoperative 
test for tubal patency many modi- 
fications of the procedure have been re- 
ported. In the beginning oxygen was used. 
The amount of oxygen was measured 
roughly by counting per minute the num- 
ber of bubbles that passed through a wash 
bottle. A Baumanometer was attached to 
measure the pressure produced bj' the gas 
passing into the uterus and through the 
fallopian tubes. 

From the outset an attempt was made 
to control the two physical factors involved 
in tubal insufflation, namely, volume and 
pressure. These factors were considered 
next in importance to definite clinical 
indications and contraindications which 
had to be laid down in order to safeguard 
the patient against untoward sequellae 
and possible risk. No modification of the 
method which does not provide these 
essentials can be considered adequate. 

The idea basic to the new method ap- 
peared at first so simple that many lost 
sight of the elements essential for safety. 
Thus air was soon adopted in simplified 
technics. The objection to the use of air 
became clearer as experience with it in 
large and small series of cases accumulated. 
It was soon appreciated that air had the 
inherent element of danger of producing 
embolism, while the shoulder pains due to 
its persistence lasted from one to several 
days, depending upon the quantit^'^ which 
was insufflated. 

Simplified methods with air occasionally 
adopted as the medium for insufflation 
using rubber bulbs and syringes of varying 
types and capacities were resorted to dur- 
ing the early period of development of the 
test. Bearing in mind the essentials for a 
safe and scientific procedure, the necessity 


NEW YORK 

of assembling an apparatus which com- 
bined elements of precision was met 
gradually. 

The use of o.xygen from the start was 
aided by a rough measuring device and a 
manometer. Two changes were made in 
this respect: First, carbon dioxide was 
substituted for oxygen because the former 
was theoretically more rapidly resorbable 
and less prone to produce embolism while 
reducing or eliminating persistent shoulder 
pains. The second was to employ a volu- 
meter of fixed capacity. For this purpose 
the siphon meter, as employed in the 
chlorinating of water, was adopted. Pres- 
sure in the carbon dioxide tank was further 
regulated by a reducing valve to one 
atmosphere or a fraction which was found 
useful in providing a constant pressure 
rate flow. 

The delivery of carbon dioxide in a 
constant rate flow was considered impor- 
tant. First, it produced less violent reaction 
on the part of the uterus and tubes; 
secondly, it served as a means of com- 
parison of the reactions between patient 
and patient, and particularly when it was 
deemed advisable to repeat the test in 
the same patient for diagnostic or thera- 
peutic purposes at stated intervals. A con- 
stant, uniform rate flow is unattainable 
by the hand when employing bulb or 
syringe. (Fig. _i.) 

After experience with the first several 
hundred insufflations, it became clear that 
the recording of the pressure variations 
previously observed by watching fluctua- 
tions in the manometer might prove of 
interest and perhaps of value. In 1925 a 
kymograph was added to the insufflation 
apparatus employing carbon paper at first 
and soon thereafter an ink recorder. 
(Fig. 2.) 
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The data derived from this completed lopian tubes were normal as in cases 
insufflation apparatus since 1925 and 1926 associating fibromyomas and they were 
have proved to be increasingly valuable, completely absent when the tubes were 



Fig. I. Note difference in kymographic record between A, obtained by using hand pressure on 
rubber bulb, and B, constant rate flow obtained b5' reduction valve and siphon meter. 


At first the graphs obtained of individual 
insufflations served as permanent records 
for the patient’s gynecologic history. Later 
they indicated that not only was tubal 
patency distinguishable from nonpatency 
but such variations were obtained that 
when grouped into certain patterns, they 
appeared to be characteristic of permeable 
tubal strictures, peritubal adhesions and 
uterotubal spasm. 

The correct interpretation of these 
graphs required checking by laparotomy 
observations, by controlled examination 
with radiopaque substances (hysterosal- 
pingography) and by experimental re- 
production of the pathologic conditions 
underlying the pattern changes. The ex- 
•periments were made upon inanimate 
devices and upon living and dead organs. 
In a number of instances the extirpated 
uterus and tubes uTich were removed for 
various gynecologic conditions were kept 
m the surviving state for several hours and 
subjected to insufflation. Rhythmic con- 
tractions were manifested when the fal- 


nonpatent. In the presence of adhesions 
and distortion of the tubes there were apt 
to be atypical contractions. 

The dead organs exhibited no rhythmic 
contractions and permitted the gas to pass 
through the tubes under varying primary 
pressures without undergoing rhythmic 
oscillations. The oviducts of sows, of 
monkeys and of rabbits also subjected to 
experimental insufflation exhibited similar 
rhythmic contractions under normal cir- 
cumstances or none when they were dead 
or nonpatent. The living intact oviducts 
of monkeys and rabbits manifest rhythmic 
pressure changes closely resembling the 
rhythrnic contractions which are obtained 
in clinical tubal insufflation. 

These manifestations of function of the 
fallopian tubes cannot be demonstrated 
when air is employed as in the simplified 
methods nor when carbon dioxide is used 
instead of air, without a constant uniform 
pressure rate flow. Though I have advised 
the use of carbon dioxide instead of air 
injected by the hand syringe in order to 
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avoid the persistent shoulder pains and 
also the poss bility of air embolism, it was 
with the knowledge that the results would 
be incomplete. 



Fig. 2. Kymographic insufflation apparatus witli 
ink recorder. 


Comparative stud}^ of the graphic rec- 
ords during the past fifteen j^ears has 
brought out data that are now considered 
invaluable. The method of kymographic 
uterotubal insufflation has in recent years 
been employed as a method of biodynamic 
assay of hormones and of pharmacody- 
namic assay of oxytocics and other sub- 
stances used in gynecology and obstetrics. 
This special application obviously interests 
research workers' but its chief sphere of 
usefulness is in the clinical investigation 
of female sterility and infertility. 

Before entering into a description of the 
technic it is necessary to appreciate what 
the test is designed for and under what 
circumstances it is safe to apply the pro- 
cedure. For these reasons the indications 
are the following: 

Specifically, uterotubal insufflation is 
designed to diagnose the fact of patency or 
nonpatency of the uterotubal tract in 


cases of sterility. Kymographic insufflation 
establishes the particular functional state 
of the fallopian tubes. 

The contraindications are: (i) pelvic 
Inflammation (acute or subacute); (2) 
presence of genital bleeding; (3) presence 
of pregnanej"^; (4) pelvic tenderness with- 
out other evidence of pelvic inflammation. 

An indispensable precaution in each case 
is to make a careful, thorough bimanual 
examination including specular inspection 
of the cervix and vagina. The presence of 
pelvic tenderness and of profuse secre- 
tions despite their nongonococcal character 
should contraindicate insufflation. The 
latter can be deferred until these unfavor- 
able conditions are corrected by appropri- 
ate treatment. 

The aseptic procedure involves removal 
of simple, vaginal and cervical secretions 
by aspiration and sponges and of painting 
the external os and the vaginal portion 
with tincture of iodine, mercurochrome, 
merthiolate or metaphen. The use of suc- 
tion under twenty pounds of pressure 
removes cervical secretions (simple water 
suction is also useful as is suction from a 
bulb syringe). The most favorable time 
for insufflation is a few days after a regular 
menstrual period. 

TECHNIC 

The patient is in the lithotomy position. 
The uterine cannula is gently passed^ up 
into the uterine cavity to a point just 
above the internal os while the acorn 
expansion (rubber or metal) engages the 
external os of the cervix. (Fig. 3.) If the 
uterus is retroverted, an attempt should 
be made to bring it forward. When we 
are dealing with cases of sterility, it is 
advisable, in any event, to restore ^ the 
uterus to the anterior position. If this is 
not feasible, the uterine cannula should be 
gently passed into the uterus in the back- 
ward direction. (Fig. 4.) In eithty case 
there should be no trauma. Grasping the 
anterior or posterior cervical lip with a 
volsellum is not necessary as a rule and 
may be reserved for instances where a 
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cervical stricture impedes the introduction 
of the cannula. In the latter exigency a 
suitable smaller cannula may be employed 



Fig. 3. The uterine cannula inserted within tlie 
uterine cavity, the acorn e.vtcnsion engaging 
the external os of the cervix. The tip of the 
uterine cannula is well within the uterine 
cavity. Uterus in normal anteverted position. 

or measures instituted to dilate the cervical 
canal. It is always best under such circum- 
stances to defer insufflation for a future 
time when it can be done without trauma. 

The carbon dioxide gas under a primary 
pressure of fifteen pounds and regulated 


again and oscillating for as long as the 
insufflation is continued, one, two or three 
minutes. 



the c.xtcrnal os of the cervix. Uterus in retro- 
verted position. 

If the pressure continues to rise above 
100 mm. Hg, it is due to obstruction 
which may be caused by spasm or by 
organic stricture or occlusion. In case of 
the last condition the pressure rises to the 
maximum level of 200 mm. Hg at which 
point it is maintained for a few seconds 



to flow at a rate of 60 cc. per minute is 
allowed to escape through the needle valve 
for a few seconds until the uterus accus- 
toms itself to the cannula. (Fig. 3.) The 
valve is shut as the pulsation of the siphon 
takes place thus starting with zero pres- 
sure and zero quantity. When the tubes 
pressure rises at once to 
different levels below 100 mm. Hg as a 
rule and drops sharply 10:20:30 and 
40 mm. Hg below its initial height, rising 


after the carbon dioxide flow has been 
stopped. The cannula is allowed to remain 
in the uterine cavity during this brief 
interval. If the pressure drops slightly or 
more rnarkedly while the cannula is held 
firrnly in the cervix and there is no regurgi- 
tation (the gas circuit being air-tight), the 
decline in pressure is very likely due to a 
s ight escape through a strictured but 
partially patent tube or tubes. Repeating 
the insufflation immediately or at another 
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time may demonstrate that the carbon 
dioxide has succeeded in traversing a 
minute opening in one or both tubes. 



Fig. 6. Showing newer type of flow meter 
(Foregger type). 


If after exceeding 100 mm. Hg the pres- 
sure suddenly drops to levels much lower 
and rises and falls in rhythmic fashion, it 
is evident that the uterotubal junctions 
were in a condition of spasm. 

If the pressure rises to levels below 
100 mm. Hg and is maintained at more 
or less the same level without exhibiting 
oscillations at all or feeble recording, i.e., 
shallow fluctuations, the tubes may be 
said to be held down by peritubal adhesions 
or dislocated by fibroids as the case may 
be. The relativelj'^ low pressure levels 
associated with shallow oscillations or their 
complete absence indicate that the tubal 
caliber is not affected but that its muscle 
function is impaired. A similar manifesta- 
tion characterizes a depressed hormonal 
status, such as obtains in prolonged pri- 
mary or secondary amenorrhea and the 


menopause. The clinical history will differ- 
entiate between this hypohormonal state 
and nonconstricting peritubal adhesions. 

After the graph has been obtained, which 
requires one to three minutes in most 
cases, the cannula is withdrawn. Note is 
taken whether gas regurgitates from the 
cervix and to what extent. In cases requir- 
ing higher pressures there ma}’- be pro- 
longed cervical regurgitation after the 
cannula is removed, which indicates that 
the carbon dioxide has been retained under 
pressure within the uterine cavity and in 
one or both tubes. This does not as a rule 
take place to any appreciable extent when 
the tubes are normal. 

During the insufflation, attention to the 
presence of pelvic pain helps to localize 
the site of obstruction, if any be present. 
In normal tubal patency there is slight 
discomfort during the test in the supra- 
symphyseal area which disappears at once 
as soon as the cannula is removed. In the 
presence of bilateral uterotubal spasm this 
discomfort is increased. The same symptom 
is present when we are dealing with bi- 
lateral obstruction at the uterotubal junc- 
tions. If tubal obstruction is encountered 
beyond the uterine end, pain will be pres- 
ent lateral to the midline and depending 
upon whether it is present on one or both 
sides, its distribution will be unilateral or 
bilateral. The nearer the obstruction is 
located to the fimbria, the farther out will 
the pain in the pelvis radiate. The same 
reactions are met in permeable strictures. 

Abdominal auscultation offers another 
aid in identifying open or closed tubes. 
Any stethoscope can be used for this 
purpose especiall}^ if the auscultation is 
left to an assistant. Without such help 
one can resort to any of the head stetho- 
scopes or the conveniently weighted one 
devised by Leff. (Fig. 5.) The carbon 
dioxide passing through the fimbriated end 
produces a whistling, purring sound. If, for 
example, the right tube is open and the 
left tube closed, the tubal souffle will be 
heard in the right lower abdominal quad- 
rant and vice versa, if the left tube is 
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open and the right tube dosed the bruit is 

heard on the left side. 

Bilateral patency permits of an audible 
souffle in both lower abdominal quadrants. 
Without going into refinement of sound 
production and its musical interpretation, 
it is important to note that the tubal 
souffle in normal tubes is intermittent and 
rhythmic corresponding to physiologic 
contractions and relaxations. In strictured 
tubes with partial patency the sound pro- 
duced is constant, if at all audible, and 
lacks rhythmic recurrence because the 
tubal muscle under these circumstances is 
pathologically altered. 

At the completion of the test, the cervix 
is wiped clean of the slight bloody ooze 
that may be present and a vaginal tampon 
is inserted to be worn for a few hours. As 
soon as the speculum is removed, the 
patient is allowed to sit up and is instructed 
to take a few deep breaths. This usually 
gives time for the carbon dioxide to rise 
to the diaphragm where it produces a 
subphrenic pneumoperitoneum of varying 
depth. The presence of carbon dioxide gas 
below the diaphragm produces pain in 
one or both shoulders and occasionally 
in the epigastrium. 

The patient may be fluoroscoped im- 
mediately^ when the subphrenic pneumo- 
peritoneum becomes visualized correspond- 


the pelvis which may become absorbed 
Avhile the patient is lying in the recumbent 
position and hence not reach the dia- 
phragm, (3) if pelvic adhesions offer a 
barrier, and (4) if adhesions exist between 
the diaphragm and the superior surface 
of the liver which prevent the formation 
of a subphrenic pneumoperitoneum. This 
is not infrequent in old gonococcal infec- 
tions in which the clinical history records 
the presence of upper abdominal and 
shoulder pains associated with the pelvic 
attack, which has resulted in the violin- 
string adhesions between liver and dia- 
phragm described by A. H. Curtis. 

The location of the shoulder pain is not 
diagnostic of the patency of the corre- 
sponding fallopian tube as carbon dioxide 
passing through the right patent tube may 
produce pain in the left shoulder while 
the gas escaping into the peritoneal cavity 
from the left patent tube may produce 
pain in the opposite shoulder. Both tubes 
may be freely patent and only a left-sided 
subphrenic pneumoperitoneum or a right- 
sided pneumoperitoneum be produced. 
Much depends upon the position of the 
colon, the distribution of the intestinal 
coils and upon the weight and mobility 
of the liver and stomach. 

The pains in the right shoulder are more 
common than in the left shoulder because 


ing, as a rule, to the shoulder where the 
pain is localized. The fluoroscopic examina- 
tion is corroborative. It is not absolutely 
essential in normal cases because the 
tubograph and shoulder symptoms are 
pathognomonic and it can be dispensed 
with in cases of nonpatency. But in the 
presence of high grade permeable strictures 
or when dealing with highly nervous 
.patients whose subjective reactions cannot 
be relied upon, the fluoroscope can render 
important diagnostic aid. 

The carbon dioxide may not rise to the 
diaphragm if (i) the quantity insufflated 
IS too little, l.e., under 50 cc., (2) if the 
tubal strictures are tight requiring high 
pressures to circumvent so that only the 
least amount of carbon dioxide passes into 


the stretching of the falciform ligament 
produces a more definite irritation of the 
right phrenic nerve. On the left side be- 
cause apparently of the greater range of 
mobility of the stomach, pain in the left 
shoulder is not uniformly produced. It 
requires a deeper left subphrenic pneumo- 
peritoneum to cause phrenic irritation than 
a right-sided subphrenic pneumoperito- 
neum. In making the fluoroscopic examina- 
tion, the subphrenic space under the right 
diaphragm is alway^s clearer and unmis- 
takable, while that on the left side should 
be differentiated from the stomach gas 
which is practically always present. In the 
latter case, the simple device- of placino- 
the patient on her left side and applying 
pressure over the right costal areas allows 
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the carbon dioxide to rise to the right 
subphrenic space where it is easily recog- 
nized. The patient notices the change by 
shifting of the pain from the left shoulder 
altogether to the right shoulder or bj" a 
marked lessening of the pain which may 
persist momentarily in the left shoulder. 
Fluoroscopically, the complete displace- 
ment or a marked reduction of the left sub- 
phrenic pneumoperitoneum can be noted. 

The fluoroscopic examination requires 
but a few seconds immediately^ following 
which the patient is placed upon the table 
in the Trendelenburg position. Gentle pres- 
sure over both costal areas helps to dis- 
place the carbon dioxide toward the pelvis 
where it is rapidly absorbed while the pains 
in the shoulder disappear at once. After 
five or ten minutes, depending upon the 
amount used in the insufflation, the pa- 
tient, free of symptoms, is allowed to get 
up and go about. She is able to resume her 
ordinary duties as if she had undergone a 
simple cystoscopic examination. 

If a repetition of the test is considered 
advisable, it may be done after several 
day^s or after a month, observing in each 
case the rules of technic including biman- 
ual and speculum examination and aseptic 
precautions. The apparatus with a siphon- 
meter makes the possibility of repeating 
the insufflation under the same phy'^sical 
conditions. 

In the last two years I have been able, 
thanks to Dr. Foregger, to add a quanti- 
metric device which permits not only'^ the 
quick adjustment of the rate of flow, i.e., 
60 cc. per minute, but also to vary this 
rate of flow conveniently'^ for experimental 
purposes to slower rate flows. (Fig. 6.) 
The remainder of the kymographic insuffla- 
tion apparatus, including blow-off safety' 
device, is the same. Although intended to 
be foolproof, a desideratum earnestly 
wished for, such devices for insufflation 
which fix the rate flow completely to an 
unalterable flow rate restrict its flexible 
use. Unfortunately, every device, no mat- 
ter how perfect, is subject to mishandling 


in one form or another. In any' event, some 
degree of latitude must of necessity be 
allowed the operator. The siphon meter has 
a device (Fig. 3) which regulates the rate 
flow to a constant and uniform delivery' of 
carbon dioxide. By' regulating the needle 
valve (Fig. 2), the operator can change 
the flow to any desired speed between 30 
and 60 cc. per minute. In order to stop the 
carbon dioxide flow the glass stop cock, 
“G,” is turned to vertical position after 
which the tank value is shut. The needle 
valve, “J,” remains open to allow the flow 
of gas at the rate of 60 cc. per minute. All 
that is necessary for a new insufflation is 
to open the tank valve and to turn the 
stop cock, “G,” to the horizontal position 
which insures the uniform gas flow of 60 cc. 
per minute as prearranged. In applying 
this procedure as in any' other diagnostic 
procedures, failure to take phy'sical, i.e., 
mechanical precautions or of observing 
clinical indications and contraindications, 
can lead to untoward accidents and 
sequellae. 

SUMMARY 

In the hands of many who have used 
tubal insufflation, and have observed the 
precautions, the method has been carried 
out routinely' with safety. In the course 
of the past twenty' y'ears its scope has 
gradually broadened. Its present usefulness 
may be summarized as follows: 

1. To determine the status of tubal 
patency or nonpatency'. 

2. Before deciding upon the advisabil- 
ity of a cervical and abdominal operation 
to relieve sterility'. 

3. As a postoperative measure to test 
and maintain the patency' of the newly 
formed stoma. 

4. To check the results of a tubal 
sterilization operation with due pressure 
precaution. 

5. To determine secondary' effects upon 
the tubes, following induced abortions. 
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uterine retrodisplacements, appendicitis, 
tubal pregnancy and myomectomy. 

6. In studying the physiology of tubes, 
as in functional amenorrhea, during the 
menopause and following A'-ray castration. 

7. To determine the tubal status in 
suitable cases before prescribing contra- 
ceptive measures. 


8. ’ To produce a pneumoperitoneum as 
an aid in abdominal diagnosis. 

9. In the treatment of dysmenorrhea. 

10. As a therapeutic substitute for lapa- 
rotomjr to improve the status of adherent 
and strictured tubes. 

11. As a clinical biodynamic assay of 
hormonal and oxytocic effects. 




Sarcoma of the breast is not a common disease. ... It originates in 
the connective tissue of the organ, being deeply placed in its substance, or 
perhaps more frequently developing in the outer and upper quadrant. 
From — “Rose & Carless Manual of Surgery,” Edited bj-^ William T. 
Coughlin (The Williams & Wilkins Company). 



INJURIES TO THE PENIS, URETHRA, SCROTUM 

AND TESTICLE 

Fedor L. Senger, m.d. 


BROOKLYN, 

INJURIES TO THE PENIS 

I NJURIES to the penis are rare. They 
practically never occur in the flaccid 
organ. The injuries may be self inflicted 
or caused by a second party. Trauma also 
occurs in industrial accidents. Stutzin' and 
J. Steinberg- have reported interesting 
cases of self mutilation. Complete trau- 
matic avulsion^"® of the skin has been met 
with. Other etiologic factors are: the use of 
firearms, violent sexual intercourse," 
the use of strong chemicals such as iodine," 
and the hypersensitivity to epinephrine in 
local anesthesia, '■'* producing gangrene. 

Avulsion of the skin is treated by plastic 
surgerjL Since no two cases are alike the 
ingenuity of the surgeon is taxed. Contu- 
sions are superficial and caused by trauma 
to the erect penis. Rupture of small sub- 
cutaneous vessels, due to the laxity of the 
skin, cause an extravasation of blood in the 
subcutaneous tissues. At times, this bleed- 
ing is marked and produces a disfiguration 
with edema. Following a cessation of bleed- 
ing, a purplish discoloration supervenes and 
at times extends to the scrotum. Treatment 
should proceed along conservative lines. 
Rest and cold compresses should be em- 
ployed to check bleeding. When bleeding 
has been checked hot compresses are to be 
applied. Hematomas should be evacuated. 

RUPTURE (fracture) OF THE PENIS 
This Implies a tear of one or more 
sheaths of the corpora with marked bleed- 
ing. Subcutaneous rupture of the urethra is 
rarely seen in the penile portion; 92 per 
cent occur" in the perineum. Rupture is 
caused by different forms of trauma; such 
as, direct blows, sudden collision or the 
dropping of a window on the organ. I shall 
very briefly point out the highlights of the 
anatomic factors involved: 


NEW YORK 

The main portion of the penis consists of 
three clastic bodies separated from each 
other b}^ envelopes of strong tissue. The 
corpora cavernosa occupy the dorsal posi- 
tion and lie side by side. In the ventral 
groove formed by their opposition is the 
corpus spongiosum through which passes 
the urethra. The corpora cavernosa are 
invested by a dense, fibro-elastic sheath or 
tunica vaginalis which is tough. It consists 
of two layers, an outer longitudinal and an 
inner circular laj'cr. 

The corpus spongiosum, which is com- 
posed of erectile tissue in addition to a 
sheath enveloping the corpora cavernosa 
and spongiosum, is surrounded e.xternal to 
these by another sheath, which binds all 
these structures together and is known as 
Buck’s fascia or fascia penis. The rounded 
extremities of the corpora cavernosa are 
completely invested by this covering and 
e.xtend to the angle of the penis where it 
joins the suspensor}' ligament. 

When rupture occurs, sudden pain asso- 
ciated with a crackling sound is felt at the 
site of injury. The penis soon swells and 
reaches an immense size due to the marked 
e.xtravasation of blood. The penis bends 
toward the uninjured side. If the bleeding 
spreads sjmimetrieally to the scrotum, we 
have a bilateral rupture of the corpora. If 
deflection occurs to the injured side, one 
corpora is generally ruptured. Rupture 
may be simple or compound. For proper 
treatment is is necessary to distinguish be- 
tween the two. Bleeding from the meatus 
usually appears if the urethra is involved. 

Treatment should include rest, elevation 
of the penis and cold compresses. If the 
effusion persists, incise, ligate and suture 
the sheath. Hematomas are drained. Later 
immobilization of the penis in a splint is 


instituted to prevent deformity. Prognosis 
622 
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is to be guarded, as deformity of the penis is 
frequent and causes difficulty in sexual 
intercourse and psychic reactions. 

STRANGULATIONS OF THE PENIS 

Strangulation of the penis is produced by 
any form of constriction back of the glans. 
The etiologic factors are many '• a tight rub- 
ber band to hold a dressing, a tight bandage 
following circumcision, rings and bush- 
ings. Strangulation has been known to 
occur in children due to a stupid mother oi 
maid, who has been known to ligate-" the 
penis to prevent enuresis. Long hair has 
acted as a ligature.-' The end result may be 
gangrene of the penis and urethra with 
permanent fistulas. Dislocation of the penis 
is exceedingly rare. It is caused by a force 
so mechanically applied that the penis 
leaves its “moorings” and becomes dis- 
placed into the scrotum, groin, perineum or 
abdomen. Treatment consists in reducing 
the dislocation and taking care of the 
complications. 

INJURIES TO THE URETHRA 

Injuries of the urethra are of great im- 
portance; as urinary obstruction, extravasa- 
tion and fistulas occur. Urethral rupture is 
the commonest and most serious. External 
wounds of the urethra have been common 
during warfare^^’-®’^** but uncommon dur- 
ing civil life. Intra-urethral injuries result 
from trauma caused by a ragged calculus, 
improper instrumentation, a few internal 
urethrotomies,^® some transurethral resec- 
tions, certain second-stage prostatectomies 
and by the introduction of foreign bodies 
such as pins. 

Difficult instrumental deliveries during 
labor and the improper and wrong use of 
drugs^"’^' injected into the urethra have 
been a factor. External blows^® and violent 
sexual intercourse^" have also been a factor. 
In one of my cases, a young man during an 
onanistic spell introduced a needle into his 
urethra for a distance of six inches. 

Rupture of the urethra is the commonest 
and most serious injury. The rupture may 
be longitudinal, transverse, complete or 


incomplete, extrapelvic or intrapelvic. No 
part of the urethra is immune. Rupture of 
the pendulous portion is the least affected 
and may be caused by a fall, external blows 
or violent sexual intercourse. Straddle falls 
invariably produce injury to the bulbous or 
bulbomembranous portion of the urethra. 
These injuries are the most serious. Rup- 
ture of the posterior urethra seldom occurs 
without a fracture of the pelvis. 

Sex Incidence. Approximately 90 per 
cent occur in the male because of occupa- 
tional activity. The male urethra is firmly 
fixed with its close relation to the pubic 
bone. In the female the urethra moves with 
the anterior vaginal wall, and is less firmly 
attached. 

Since the extravasation of the urine and 
blood is completely controlled by the two 
layers of the triangular ligament and 
Colies’s fascia, it is essential to review 
briefly the extravasation possibilities con- 
trolled by these structures, for these aid us 
in a correct diagnosis. The union of Colles’s 
fascia with the deep layer of the triangular 
ligament forms a space termed the super- 
ficial or anterior perineal. This is only 
opened anteriorly where it communicates 
with the superficial and deep layers of the 
abdominal fascia. This space contains the 
bulb, spongy portion of urethra and distal 
end of the membranous urethra. Extrava- 
sation at these points cannot go upward 
because of the dense inferior layer of the 
triangular ligament nor can it go backward 
into the ischiorectal region, inasmuch as 
the deep layer of Colles’s fascia fuses with 
the inferior layer of the triangular liga- 
ment. The extravasation cannot spread 
into the thighs for both Colles’s fascia and 
inferior triangular ligament attach laterally 
to the pubo-ischi rami. Thus a rupture of 
the urethra at the bulb, spongy portion, or 
distal end of the urethra causes a tumefac- 
tion at the scrotum, perineum, penis and 
lower abdominal wall. 

If the membranous urethra is involved 
the extravasation occurs in the ischiorectal 
lossae. buttocks or thighs. Tears of the 
superior triangular ligament cause extrav- 
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asation in the space of Retzius. The 
extravasation is held forward b}' Denon- 
villier’s fascia. The peritoneum is pushed 
up from the bladder with extravasation 
passing to the space of Retzius. 

Diagnosis. A pendulous urethra, slight 
hemorrhage, pain and difficulty in urina- 
tion are diagnostic. Infection and urinary’ 
extravasation may occur. With a pendulous 
urethra that has been ruptured intense 
pain following injury, tumefaction result- 
ing from hemorrhage, urinary infiltration, 
marked hemorrhage, hematoma in peri- 
neum and extravasation of urine may all be 
present. Difficulty in urination begins at 
once. An edema of the posterior urethra 
follows and causes acute retention. Urinary 
extravasation generally does not begin at 
once because of spasm at bladder sphincter. 
This spasm is approximately overcome at 
the end of twenty-four hours by the over- 
distended bladder. In a membranous and 
prostatic urethra bleeding may be absent 
from the external meatus. Urinary extrava- 
sation is deep seated in the perivesical 
tissues and between prostate and rectum. 

Treatment. The first thing to do is to 
treat the shock, and to divert the stream of 
urine. There is a difference of opinion re- 
garding the treatment of intrapelvic or 
bulbous urethra. Bailey^” cites twelve 
methods that have been used in locating 
the severed end of the urethra but all are 
time consuming. On the other hand Ruther- 
ford,'*^ in 1904, stated, “that in the lithoto- 
my position the severed urethral ends are 
a considerable distance apart, yet when the 
legs are extended the severed ends are in 
approximation.” 

The urethral membrane has great powers 
of regeneration in urethral injuries by 
virtue of rapid proliferation of its epithe- 
lium. This explains how a complete rupture, 
which has nothing more than a cystotomy, 
has had excellent functional results even 
though no attempt has been made to 
unite the severed ends. This point has been 
advocated by Foulds.**- 

First, attempt to divert the stream of 
urine with a soft rubber catheter and leave 


the catheter in place for a week. Do not try 
the passage of a catheter in ruptures of the 
posterior urethra or those complicated by a 
fracture of the pelvis, as this would be 
adding “insult” to injury. In these cases an 
immediate cystotomy is the method of 
choice. 

Urethrotomy may be attempted, which 
is performed in three ways: (i) End-to-end 
anastomosis;'’-'' (2), a retention catheter 
with neither urethral or perineal closure;®^ 
(3) a resection of all bruised parts, mobil- 
ization of the proximal spongy portion 
sufficiently to permit a free end-to-end 
anastomosis of healthy portions of the 
urethra over a large catheter. 

The following case on our service illus- 
trates how proper judgment produces good 
results: 

A boy, 14 years of age, fell from a roof on to 
a gate with spikes. He fell with legs adducted. 
Examination revealed a swollen scrotum, non- 
transparent to light and the perineum swollen 
and red. 

At operation a complete rupture of the ure- 
thra was found at the bulb which was separated 
for two inches. A rubber catheter No. 14 was 
passed through the distal urethra and then 
treaded through the proximal urethra. The 
edges of the urethra were sutured with three 
No. I interrupted chromic sutures. 

The patient was discharged after eighteen 
days with the wound completely healed and 
100 per cent of urine passing through the 
urethra. The after treatment of all tears of the 
urethra is of the utmost importance. 

Prognosis. The mortality is slight ex- 
cept those complicated with fracture of the 
pelvis, laceration of bladder and internal 
injuries. 

INJURIES TO THE SCROTUM 

The scrotum may be subjected to exten- 
sive injury without damage to the testicles, 
because the latter slips away. Bleeding at 
times is profuse and ligation is necessary. 
The skin of the scrotum has a tendency to 
inversion, hence it must be ligated care- 
fully. Due to the laxity, elasticity and 
redundanejf, injuries favor extreme edema. 
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distention, extravasation and discoloration. 
The scrotum has great power of regenera- 
tion following denudation. 

Besides being submitted to external in- 
juries, damage to the scrotum is met with 
in industrial accidents causing avulsion®®'^ 
of the skin. Injuries have been caused by 
the self injection of foreign bodies, such as 
paraffin,®' and the sensitivity to epineph- 
rine®® in local anesthesia. Gangrene of the 
scrotum®® following closed operation for 
hydrocele has been reported. Avulsion of 
the skin of the scrotum is treated by plastic 
surgery. 

INJURIES TO THE TESTICLE 

The testicle is usually traumatized by a 
direct blow, because of its mobility and 
position in the scrotum. Slight trauma is 
painful and produces various degrees of 
shock due to the pressure or irritation of 
the testicular nerves communicating by 
way of the spermatic plexus with the aortic 
and solar plexus. Various degrees of path- 
ologic changes are noticed ranging from 
capillary hemorrhages to rupture of the 
tunica albuginea with a hemacele. 

In many of these injuries atrophy ensues 
due to cicatrices. Atrophy is also produced 
following herniotomy as a result of the 
interference of the blood supply of the 
spermatic cord and following recurrent 
torsion of the cord. The Romans produced 
eunuchs by squeezing the testicles of in- 
fants between their fingers. This trauma 
induced atrophy. A repetition of the injury 
will cause malignancy.^® 

Treatment should consist of rest, eleva- 
tion of scrotum, cold compresses at first 
and later hot compresses. If infection super- 
venes with pus formation, evacuation 
should be employed. If hemorrhage is 
severe, operative interference is necessary. 
Stab wounds heal readily if no infection 
is present. If the tunica albuginea has 
been cut, it should be sutured to prevent 
hernia of the testis. 

Industrial lesions are rare. In a series of 
100 cases Crane^’ found only three that 
were really attributed to an industrial 
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accident. Injuries to the epididymis and 
testis are always associated. Orchitis is rcirc 
because of the firm support of the tunica 
albuginea. Close investment also accounts 
for the slower swelling. Epididymitis alone, 
except in the rare hemotogenous infections, 
is always secondary to infection of the 
prostate and seminal vesicles. To exclude 
malingering, a complete genito-urinary 
examination is necessary. The prostate and 
vesicles should always be examined. Epi- 
dldymo-orchitis may be produced by a 
strain, i.e., pulling, lifting and straddling. 
This is probably caused by a violent con- 
traction of the cremasteric muscle striking 
the pillars of the external abdominal ring. 

Dislocation of the testicle is exceedingly 
rare and mostly congenital. There are three 
types: (1) internal, inguinal, abdominal or 
femoral; (2) external, subcutaneous in- 
guinal, pubic, penile, perineal and crural. 
(3) rupture through the scrotum. 

Treatment involves the replacement of 
the testicle manually; if unsuccessful, surgi- 
cal Intervention is necessary. 

Torsion of the testicle is a twist of the 
spermatic cord, either to the right or to the 
left and may occur at any age. The etiologic 
factor is some congenital anomoly. The 
exciting cause is a muscular exertion as 
jumping or heavy lifting which causes a 
sudden contraction of the cremasteric mus- 
cle. Occasionally, the testicle is found to 
be the site of malignancy. The symp- 
toms are the same as for epididymitis or 
orchi-epididymitis. 

Diagnosis. There is usually a sudden 
onset, severe pain, high position of the 
testicle, local swelling and tenderness. 
Pain ceases following gangrene. 

Treatment. An attempt should be made 
to rotate in the direction opposite to the 
pain. If unsuccessful, immediate surgical 
intervention is necessary. The testicle 
should be anchored to prevent recurrence. 

CONCLUSION 

Injuries of the penis, urethra, scrotum 
and testicle have been briefly considered 
i he causes are varied and some are un- 
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usual. The urologist must be on the alert, 
as no two cases are alike. At times his in- 
genuity will be taxed and after treatment is 
of the utmost importance, 
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UNDESCENDED TESTICLE 
John J. Bottone, m.d., f.a.c.s. 

BROOKLYN, NEW YORK 

T he management of cryptorchidism in and, in a certain definite percentage of 
one’s office of necessity confines itself cases, malignant degeneration may occur, 
to proper examination, diagnosis and Recent work has shown that there may be 
classification of each individual case, plus a deficiency _m the endocrine function o 
the intelligent application of hormonal the malpositioned organ. In addition to ail 
therapy. and not the least important, is 

The treatment of this interesting condi- the psychic effect of the condition on the 
tion by gonadotropic agents is generally growing child. One then appreciates the 
recognized notwithstanding the fact that importance of cryptorchidism and the need 
reports are so varied that the average for our efforts to correct it properly, 
practitioner is somewhat confused and, at Malposition of the testes is encountered 
times, disappointed in their use. Many still in two types of boys; First, there are those 
question the value of organotherapy on the who, aside from maldescent of one or both 
basis that a certain good percentage of gonads, are normal. The second group in- 
ectopic testes will descend spontaneously eludes boys who have signs of hypo- 
of their own accord. Obviously, whether or thyropituitarism or hypogenitalism as well 
not this occurs will depend upon the under- as cryptorchidism. It is a fact that in the 
lying etiologic factors, namely, mechanical child with cryptorchidism and hypogenital- 
obstruction to descent or dysfunction of ism, hormonal therapy is most effective, 
the endocrine apparatus. The incidence of The clinical studies of Shapiro and Sexton, 
undescended testes is less after puberty Spence and Scowen, etc., tend to bear out 
than before that period, suggesting strongly this statement. Especially is this true if the 
that the hormonal changes incident to testicle is retractile, that is, not fixed in 
puberty produces spontaneous descent in its abnormal position, 
a good percentage of cases. In the following Treatment for undescended testes may 
paragraphs, it is proposed to discuss the be postponed until the boy is lo or ii years 
nonsurgical treatment of this malformation, of age for the following reasons: First, as 
It is beyond the scope of this paper to already stated, the testes may descend 
touch on the many underlying theoretic spontaneously before this time provided 
problems involved here, particularly the there is no barrier present. Second, there is 
physiology of descent, still a controversial no clinical or experimental evidence to 
question, the pathologic anatomy or hor- prove that harm results to the gonads by 
monal deficiencies. However, the fact is reason of its retained position prior to 
that m the human species it is normal for natural puberty. Whether watchful waiting 
the testes to descend into the scrotum be- for spontaneous descent, surgical inter- 
fere or soon after birth and to remain there ventlon or hormonal therapy is advisable 
continuously. Successful descent provides will depend largely upon the fixation of the 
the essential environment so necessary for testicle. Spence and Scowen have stated 
spermatogenesis and the proper, full growth very definitely that, “the disadvantage of 

pubertv spontaneous descent in any 

puberty are invariably sterile because the except the retractile type is that if an 

spermatogenic epithelium is damaged. Of anatomical abnormalitv^^s present 
great importance, too, is the tendency of taneous descent can never rf aL 
the undescended testes to undergo atrophy^ until after puberty in the hopes oTspM? 
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taneous descent is in such cases an unneces- 
sary and unjustifiable delay.” Orchidopexj', 
in this instance, is clearly indicated before 
puberty has set in. Rea positively states 
that in his experience, spontaneous descent 
of a testis retained bj^ mechanical factors 
never occurs, and he doubts the value of the 
use of hormonal therapy in these cases. 

All patients when first seen should be 
subjected to a thorough physical examina- 
tion, noting first the general appearance of 
the child, second, the degree of develop- 
ment of the genitals and third, the situation 
and mobility of the testes. Of importance, 
too, is the patient’s age. After consideration 
of all the above factors, the following rules 
ma}^ be laid down: (i) In a preadolescent 
cryptorchid child, otherwise normal and in 
whom the testicle is retractile, it is good 
judgment to wait until he is lo to 1 1 years 
of age before therapy is considered. If 
spontaneous descent has not occurred, hor- 
monal therapy should be instituted for at 
least three months. If no positive results 
follow or if evidence of the onset of pre- 
mature puberty should become manifest, 
operative intervention should be advised 
without delay. (2) If, in the same type of 
patient, the testicle is fixed in its mal- 
position, one can conclude that an anatomic 
barrier to descent is present. Orchidopexy, 
in this instance, should be considered before 
puberty and preceded by hormonal therapy 
for one to two months. In this situation, 
organotherapy is indicated because of its 
growth promotional effects induced in the 
eord structures. We refer to the influence 
on the elongation and development of the 
spermatie cord and the pampiniform plexus. 
These effects are necessary precursors of 
successful plastic surgery. (3) If the patient 
has already attained puberty and whether 
the testicle is fixed or not, surgery should 
be advised without delajy preceded by 
endocrine therapy to facilitate the pro- 
cedure. (4) Where evidence of other 
glandular deficiencies exist, supplemental 
treatment should be instituted for its 
correction. 

The routine plan of hormonal adminis- 


tration that we consider adequate yet safe 
is to give 300 rat units of any of the reliable 
brands of gonadotropic agents twice a week 
for eight to ten weeks. If no positive re- 
sponse is noted after four to six weeks’ rest, 
a second similar course of treatment is 
given. Treatment is discontinued when no 
effect is noted. It is generally considered 
that this amount of treatment is adequate 
to bring about a favorable result and that 
if descent has not occurred, it can reason- 
ably be assumed, in most cases, that an 
anatomic barrier exists. Orchidopexy is 
advised without too much delay, because 
having induced in the testes tissue changes 
characteristic of puberty by administering 
hormones, degenerative changes and loss of 
spermatogenic function will surely occur if 
the gonads remain cxtrascrotal. 

Male sex hormones (testosterone pro- 
pionate) may be used to advantage in those 
cryptorchids with hypogenitalism. In our 
experience its growth promoting effect on 
the penis and testicles is, at times, quite 
definite. The plan usually followed is to 
administer two to three injections a week, 

5 to 10 mg. each, for a period of four to six 
weeks. A total of 60 to 80 mg. constitute 
a course. After a rest interval of four to six 
weeks, a second course majf be given. 

Caution should be exercised against the 
employment of excessive quantities of endo- 
crines. It has been shown recently by 
investigators, principally Eisenstaedt, Ap- 
pel, Fraenkel and Rolnick, Lieberthal and 
Baker, that large doses are distinctly detri- 
mental. At operation, these workers found 
that in patients who received 6000 rat units 
or more of hormone, the testicle had a 
peculiar mottled appearance and was re- 
duced in consistency and size. If 4000 or 
less rat units were given, the testicle ap- 
peared not unlike those of patients who 
reeeived no therapy at all. In one instance 
reported by Eisenstaedt etal., the testis had 
been reduced to a pea-sized organ. These 
are verj' distinct degenerative changes and 
these facts have necessitated revision of 
our previous conceptions concerning the 
efficacy of massive doses of hormones. 
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It might be mentioned, in passing, that a 
few writers have suggested the use of 
endocrines as an adjunct to surgerj^ post- 
operatively and claimed an improvement 
in their operative results. 

CONCLUSIONS 

1. Careful study of every cryptorchid is 
essential before therapy is advised and 
administered. 

2, There is sufficient evidence that endo- 
crine therapy alone will produce descent of 


the ectopic testis when there is no anatomic 
barrier. 

3. Surgery should be advised in cases in 
which the testicle is fixed in its abnormal 
position. 

4. Endocrine therapy is of distinct help in 
distinguishing between those ectopic testes 
that require surgical intervention because 
of anatomic factors and those that do not. 

5. Hormonal therapj'^, in proper dosage, 
is a valuable adjunct to surgery, pre- 
operatively and postoperative! 3c 


€1^ 


There is little to suggest that priniar}'^ tuberculosis of the epididymis 
ever occurs. It is secondary to some other focus in the body. Its association 
with other urogenital foci is more common, though it does, at times, occur 
as the only lesion of this tract. 

From — “Office Urology” by P. S. Pciouze (W. B. Saunders Company). 



LESIONS OF THE MALE BREAST* 

J. Henry Lazzari, m.d., f.a.c.s. 

CLEVELAND, OHIO 


1 ESI 0 NS of the male breast are infre- 
quent in the larger medical clinics and 
very unusual in the average office 
practice. Therefore, it suffices if the general 
physician or surgeon has ordinary knowl- 
edge concerning the diagnostic possibilities 
and the accepted forms of therapy. As a 
rule no aggressive therapy is necessary 
except in malignant disease which is easily 
recognized. 

The usual textbook states verj^ little 
concerning the male breast, and the litera- 
ture, though bounteous, confuses one as to 
the relative occurrence of various lesions. 
In this presentation, abnormal processes 
are subdivided into four groups not be- 
cause of their scientific accuracy but for 
simplicity. 

CONGENITAL ANOMALIES 

Supernumerary nipples constitute the 
most frequent anomaly, occurring more 
often in the male than in the female. 
Landauer^ records an incidence of 1.94 per 
cent in men and 1.20 per cent in women. 
Usually considered as a mole by the pa- 
tient, these redundant nipples are easily 
recognized by their appearance and situa- 
tion along the primitive milk lines of the 
embryo. No treatment is necessary but 
local excision with procaine infiltration 
suffices where cosmetic or esthetic reasons 
indicate removal. 

Hemihypertrophy of the male breast is 
very uncommon, occurring more frequently 
on the right than left (Landauer). It can be 
differentiated from unilateral mastitis by 
the history of constancy. If therapy is 
indicated, simple excision of breast tissue 
with preservation of the nipple as reported 
by Christopher^ suffices. 


Hemiatrophj' cannot truly be said to 
occur in the male breast and requires no 
consideration. 

TRAUMA 

Unlike the female breast, the male breast 
is uncommonly affected by trauma. Al- 
though very vascular, the absence of loose 
cellular tissue minimizes the chances of 
hematoma as observed in women. Fat 
necrosis as described by Lee and Adair^ in 
the breast of the obese woman could pre- 
sumably occur in the male but has not been 
reported. Ordinary abrasions, contusions 
and lacerations require therapy similar to 
those of the skin and subcutaneous tissues 
elsewhere. 

MASTITIS 

The term, “mastitis,” is almost as eva- 
sive in the male as in the female breast. 
Here it will be used to denote the appar- 
ently inflammatory processes strictly non- 
neoplastic. Andrews'* in an excellent review 
of the subject selects the term, “swellings,” 
rather than suffer ambiguity with more 
scientific terminology. He reported seven- 
teen cases, none of which represented new 
growth with the possible exception of one 
case whose material histologicallj'^ bore 
some resemblance to adenofibroma. Wood- 
yatU had previouslj'^ suggested the pos- 
sible development of adenofibromas from 
chronic mastitis. 

The etiology of mastitis is somewhat 
problematic. Andrews'* feels secure in 
attributing the process to external sepsis 
due either to poor local hygiene or the 
presence of surgical infection elsewhere 
with secondary invasion of the mammary 
tissue from without. He discusses the ob- 
servations of Cooper® and presents studies 
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of his own to show that the male breast is 
not the very rudimentar}'^ organ usually 
depicted by our texts, but a relatively 
complex series of ducts and alveoli which 
should be susceptible to infection. Andrews 
furthermore believes that gynecomastia 
represents no more than the usual irritation 
or infection accompanied by unusual fi- 
brous tissue response. As reasonable and 
acceptable as the infectious theory appears, 
one must also attend the possibility of 
hormonal causation. Wernicke' presents a 
good review from this angle and the evi- 
dence suggests a relationship between 
gynecomastia and the glands of internal 
secretion, particularly the testicle. Sir 
Astley Cooper mentions a swelling of the 
breast in a man with atrophj^ of one 
testicle. Of Wernicke’s four cases, three had 
atrophy of the left testicle. However, there 
was also local trauma to the breast in all 
four of these patients. Cheatle and Cutler'^ 
would divide gynecomastia into two clini- 
cal types; those associated with abnormal 
sexual function, sometimes testicular de- 
fects, and those in which sexual organs and 
function are normal. Until further evidence 
accrues, it appears more conservative to 
disregard the hormonal relationship, partic- 
ularly as regards therapy. 

Mastitis, including gynecomastia, need 
not be further subdivided for clinical pur- 
poses. It is by all odds the most common 
lesion of the male breast. Of forty-one 
lesions observed or treated by Horsley,® 
twenty-three were mastitis of some type. 
The diagnosis is relatively simple,occurring 
at any age, characterized by rather rapid 
appearance of a moderately tender, in- 
durated, button-like mass beneath the 
nipple. Nipple secretion is rare and fever 
or leucocytosis is seldom observed. The 
disease usually endures several months and 
gradually subsides. 

Treatment should be very conservative. 
It seems unwise to advise surgical excision 
m a process of this type, but at times exci- 
sion may be indicated by the chronicity of 
the inflammatory tissue. The use of endo- 
crine products can be tried if one is 


optimistic about their usage. Wernicke 
and Wolf® have administered anterior pitui- 
tary-like substance. Wernicke also gave 
these patients testosterone proprionate, 
which produced some testicular enlarge- 
ment and a beneficial effect on the breast 
in two of four cases. In a disease somewhat 
self limited, one must draw conclusions 
with care. The usual local heat as applied 
to low-grade inflammation elsewhere can 
be used to advantage. The use of external 
roentgen radiation would appear reason- 
able in a process of this type but there is a 
paucity of reports of such therapy. Wolf® 
suggests such treatment but apparently has 
had no experience. Kaplan'® advised 150 r 
twice weekly for four to five weeks but 
makes no statement as to results. One 
patient has been treated in the Cleveland 
City Hospital Tumor Clinic and obviously 
no conclusions can be drawn. 

The granulomatous infections such as 
tuberculosis and syphilis are too rare to 
merit attention in a brief review. One 
interesting paraffinoma, developing two 
years after paraffin injection, was treated 
by surgical excision and reported by de 
Cholnoky." 


NEOPLASM 


If one restricts the use of the word tumor 
to connote neoplasm, tumors of the male 
breast are uncommon and the most com- 
mon tumor is cancer. The literature tends 
to be confused as regards ratio of benign 
to malignant tumors, because of the loose 
usage of tumor to denote swelling. Billroth 
(quoted by Andrews) said that benign male 
breast swellings were rare. Andrews, on the 
other hand, had not seen a malignant 
tumor in his practice. Cheatle and Cutler'^ 
present a composite table in which 87.5 per 
cent of neoplastic lesions were malignant 
and 12.5 per cent benign. This ratio prob- 
ably approximates the correct one for 
neoplastic disease. 


average clinician is unlikely to see one 
Even the lesion called adenofibroma may’ 
as stated above, represent only mastitis’ 
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Simple excision with procaine infiltration 
suffices for benign neoplasm. 

Cancer of the breast is easily recognized 
in the male, occurring rarely before the age 
of 55. It becomes adherent to skin very 
early, ulcerates early and is attended by 
considerable pain. Adherence to pectoral 
fascia and axillar}^ node invasion are com- 
mon. The decision as to operability may be 
a difficult one, but in the absence of radio- 
logically demonstrable metastases to lungs 
or bone, radical mastectomj' under general 
anesthesia should be performed. No at- 
tempt should be made to effect skin closure 
because of the early invasion of skin and 
the necessity for wide removal. On the basis 
of our present knowledge, postoperative 
roentgen irradiation should be given if 
the axillarj^ nodes show carcinoma histo- 
logically. The advanced carcinoma with 
marked skin and fascia invasion or with 
inoperable axillary nodes should be treated 
by irradiation alone. 

CONCLUSION 

Mastitis is the most common swell- 
ing of the male breast and should be 
treated conservatively until chronicity im- 
pels operation. 


True neoplasms of the male breast are 
uncommon. Cancer is the most common of 
these neoplasms and is easily recognized. 

Minor surgical procedures on the male 
breast are very infrequent in the usual 
office practice. 
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EPIDIDYMITIS'^ 

A PRELIMINARY REPORT 

Robert Lich, Jr., m.d. Maurice Bryant, m.d. 

AND 

Ernest C. Strode, m.d, 

LOUISVILLE, KENTUCKY 


ACUTE epididymitis is one of the 
/A most painful and incapacitating ail- 
^ ments but has little mortal sig- 
nificance. Since our facilities were not 
adequate for the hospital treatment of 
this condition, acute epididymitis was a 
troublesome problem for the urologic staff. 
The usual forms of therapy, including such 
medication as intravenous calcium chloride 
or gluconate, plus scrotal support, usually 
afforded the patient little relief, especially 
when he had considerable distance to 
travel to his home and bed. It was evident 


a mild anesthetic agent, Nupercaine (base) 
is used since the acid salt precipitates out 
of solution, Olive oil was substituted for 
almond oil for economic reasons. 

TECHNIC OF INJECTION 

The patient is placed in the supine posi- 
tion and the vas isolated between the 
thumb and forefinger of the left hand as 
far as possible from the testicle. With the 
vas held firmly the overlying skin is 
cleansed with alcohol and anesthetized 
with an aqueous local anesthetic. A No, 22 
that more effective symptomatic treatment caliber needle attached to the syringe con- 
was needed. taining the oil base anesthetic is introduced 

Block of the vas deferens with i per cent into the sheath of the vas. It is practically 
aqueous procaine hydrochloride, as sug- impossible to pierce the substance of the 
gested by Imbert,^ gave but temporary vas, since its loose sheath affords adequate 
comfort. It was decided to prepare this protection. After the operator has made 
agent in an oil base to prolong the anes- certain that the needle point is not within 
thetic action. We failed in every attempt one of the vessels of the pampiniform 
to produce a clear solution of procaine plexus, 0.5 to i.o cc. of the anesthetic is 
hydrochloride. We then prepared an oil injected and the needle withdrawn. It will 
solution of nupercaine base as suggested be noticed that the epididymis is insensi- 
by Gabriel.^ However, this preparation tive to ordinary pressure within 30 to 
caused a moderate temporary swelling at 60 seconds after gentle massage over the 
the site of injection, probably due to Injected site. 

phenol. Often the tail and head of the epididymis 

will remain slightly tender to strong pres- 
sure, but the patient can now stand or 
jump about without the slightest dis- 
comfort. A scrotal support is applied and 
the primary disease treated as usual since 
we have produced but symptomatic relief 

The alcohol serves as a solvent "‘hThtflTt 

for the nuperca.ne (base) and is m itself difficult to determine, but is at lelst four 


ANESTHETIC AGENT 


The present formula for our anesthetic 
solution is: 


Nupercaine (base) 
Benzy alcohol 
Olive oil . 


:> 

10 

qs ad 100 


* From the Urological Service of Owsley Grant, m.d.. University of Louisville School 

City Hospital. 
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to eight days. However, in none of our 
cases did the anesthesia disappear before 
the patient’s condition had progressed to a 
painless state, and there has been no 
recurrence of epidid3'mal pain after the 
patient has been initially relieved. 

CASE KEPOKTS 

In twenty cases of patients with acute 
epididymitis treated with nupercaine (base) 
in oil, all obtained complete and almost 
instantaneous comfort without any unto- 
ward effect. No demonstrable change in 
the disease was observed, except for 
questionable shortening of its course. A 
large series of cases will be needed to 
substantiate this point. 

On four occasions we have injected the 
anesthetic solution into cords, which were 
markedlj"^ inflamed and indurated, with no 
deleterious effects. In each case pain was 
instantl}^ alleviated and there was no 


further enlargement of the cord nor any 
evidence of spread of infection. The histo- 
logic change in the subcutaneous tissue 
and the subsequent patenc}' of the vas is 
to be reported at a later date together with 
additional cases. 

SUMMARY 

1. Nupercaine (base) in oil injected into 
the sheath of the vas promptK'^ stops pain 
of acute epidid3TOitis. 

2. The usual treatment for the primary 
cause of acute epididymitis is necessary 
since the injection therap3'^ is but a sympto- 
matic measure. 
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I T might be emphasized at the outset 
that the treatment of fistula of the 
anal region in office practice should be 
the rare exception rather than the general 
rule. 

Most fistulas with an external opening 
at or near the anal outlet ordinarily are 
not as simple or uncomplicated as they 
may seem. Studies of fistulas and sinuses 
of the anal region by stereoscopic radio- 
graphs, after the injection of an opaque 
solution through the external openings, 
have demonstrated the serious nature of 
these conditions. 

Fistulas usually originate from perianal 
or perirectal abscesses which either rupture 
or are opened by the surgeon. These 
abscesses in turn usually follow infection 
of the anal crypts, perianal hemorrhages 
or trauma. A perianal hemorrhage is usu- 
ally due to a ruptured hemorrhoidal vein 
and the resultant hematoma is called a 
thrombotic hemorrhoid. If its covering is 
mucosal, it is an internal thrombotic 
hemorrhoid; while a subcutaneous hema- 
toma is known as an external thrombotic 
hemorrhoid. If an internal thrombotic 
hemorrhoid becomes infected and opens 
internally and externally, a fistula will 
result. If it opens only internally, it 
becomes an internal sinus. 

Trauma of internal origin affecting a 
crypt is often followed by abscess forma- 
tion and ruptures externally producing an 
anal fistula. Perforating or punctured 
wounds often produce fistulas. 

Any abscess which drains externally usu- 
ally degenerates into an external anal sinus. 
These sinuses were formerly called internal 
or external blind fistulas, respectively. 


Multiple complicated and grave fistulas 
such as those which communicate with 
pelvic, abdominal or contiguous organs as 
the vagina, bladder and urethra, must 
always be considered in dealing with the 
subject of fistula. However, the treatment 
of these can be accomplished successfully 
only in the hospital. 

Anal fistulas are so designated because 
they are located in the anal region, there- 
fore, fistulas whose internal openings are 
located in the rectum are also beyond the 
scope of this article. 

Most fistulas and sinuses can be diag- 
nosed not only by stereoscopic radiographs 
as already mentioned, but many can be 
outlined by injections of colored solutions 
or pastes through an external or internal 
opening. The emergence of the colored 
material through other external or internal 
openings provides excellent guideposts to 
their locations. While it is relatively com- 
mon to see a number of external openings, 
more than one internal opening is rarely 
encountered. 

The only types of fistulas for which 
minor surgery can be accomplished under 
regional anesthesia in office practice are 
those which after a complete study have 
been found to be of the simple, uncompli- 
cated variety. Those which either perforate 
or undermine the external sphincter muscle 
should not be considered for any type of 
office treatment. Simple, direct, subcutane- 
ous fistulas can be operated upon in office 
practice as can small external perianal 
sinuses. 


internal submucus sinuses can, in j 
lected cases, be opened and drained wit 
out hospitalization. A number of simp 
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direct, anal fistulas originating in infected 
crypts, whose tract runs just underneath 
the anal lining to the skin, are also amen- 
able to office surgery. 

No treatment of a surgical nature should 
be attempted in office practice unless one 
has a rest room available where a patient 
can be allowed to recline for a period after 
the office surgerjf has been completed. No 
matter how small a quantity of any local 
anesthetic drug is administered, some 
patients will exhibit a marked reaction or 
depression following its administration. 
Allowing the patient to rest from thirty 
minutes to an hour or two after an office 
fistufectomy is good insurance against any 
weakness, reaction or hemorrhage. 

Some external perianal sinuses will 
respond to the injection of bismuth paste 
and will heal without surgery. This treat- 
ment could be tried before surgical drain- 
age is instituted. Bismuth paste consists of 
one part of bismuth subnitrate and two 
parts of vaseline. This is thoroughly mixed 
and sterilized in a hot water bath. A glass 
sinus syringe with a long curved shank 
and conical tip is employed for the Injection 
of the paste. The bismuth paste is heated 
to fluidity. With the patient lying on either 
side, the conical tip is pressed against the 
opening of the sinus and the paste injected 
with gentle pressure until resistance is 
encountered. If there is more than one 
sinus, each should be treated likewise. A 
dressing is then applied and the patient 
asked to return every three or four days 
until the sinus ceases to drain. 

The majority of external perianal sinuses 
will not respond to the injection of bismuth 
paste. These will not heal properly until 
adequate drainage is provided. AT-ray 
studies of these sinuses usually show them 
to be bottle-necked. 

In order to have the sinuses drain proper- 
ly an incision must be made so that the skin 
wound is as wide as the widest part of the 
sinus cavity. It is well to trim back the 
skin edges so that the incision becomes 
either an oval or circular opening. Rubber 
tissue or cellophane is lightlj'^ packed into 
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this cavity and is removed in twenty-four 
to forty-eight hours. It is not necessary 
or desirable to repack the sinuses as they 
will heal much more rapidly if allowed to 
collapse naturally. 

The anesthesia necessary for these simple 
sinuses is the same as that administered 
for office fistulcctomj'. Care must be exer- 
cised to prevent puncture of the cavity 
and the injection of the anesthetic solution 
into it. In order to avoid this the anesthetic 
injection must be started at least a half 
inch away from the cavit}' walls. Then the 
gloved finger is inserted into the anal canal 
with the palmar surface directed towards 
the sinus. This wiff serve as a guide to the 
hypodermic needle and prevent puncture 
of the anal canal during the injection of the 
anesthetic solution. 

Bismuth paste is injected in the same 
manner for the diagnosis of fistulous tracts. 
If instead of a sinus a simple direct fistula 
is present, its direction, extent and the 
location of the internal opening are dis- 
closed by the emergence of the yellow bis- 
muth paste in sharp contrast to the pink 
mucosa. We prefer the use of the paste 
to a colored solution because the paste 
remains in situ and can be palpated as 
well as seen. Colored solutions, on the other 
hand, escape and stain the surrounding 
surfaces. The paste, moreover, is an 
excellent lubricant for the passage of a 
soft flexible wire probe which we use, 
not only as a diagnostic instrument but 
as a tractor when the ends are twisted 
together. 

After the surrounding surfaces are infil- 
trated with a to I per cent metycaine 
solution, particularly all tissues beneath 
the fistula, the tractor is of material assist- 
ance in the fistulectomy. Parallel incisions 
are made on either side of the wire converg- 
ing outside of the external and just bej^ond 
the internal openings. With gentle traction 
on the tractor these incisions meet in a 
V-shaped manner below the fistula and 
it is excised threaded on the probe. 

Ligatures are not necessary unless arte- 
rial bleeding is encountered. Usually the 
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coagulating current or cautery will control 
the bleeding. A strip of rubber tissue or 
cellophane is placed in the wound as a 
drain, then a gauze compression bandage 
and a pad supported by adhesive strips are 
applied. The drain is removed in twenty- 
four to forty-eight hours and as a rule, not 
replaced. These simple fistulas heal in a 
very few days and the patient is not 
compelled to abstain from his usual duties. 

The whole subject of surgery of the 
fistula is one of the most important in the 
whole field of proctology. The successful 
treatment of a complicated and often 
times a simple direct fistula will tax the 
ingenuity of the most skillful specialist. 
For that reason, a note of extreme con- 
servatism will be seen throughout this 
short article. It must be remembered that 
the demand for office treatment of not only 
fistulas but other anorectal conditions as 
well emanates from those who wish to 
avoid hospitalization. 

General anesthesia was another matter 
to which many patients objected because 
of unreasoning fear or prejudice. With the 
almost universal employment of nonsleep- 
types of anesthesia by proctologists 
in the majority of anorectal operations, 
this objection is no longer valid. Of course. 


certain unethical practitioners who are 
denied hospital privileges, stress office 
treatment and office surgery, and play 
upon the prejudices of the bewildered 
patient against hospitalization for ano- 
rectal diseases. 

The emplojmient of regional, caudal and 
low spinal anesthesias has robbed anorectal 
surgery of many of the imaginary terrors 
which existed only in the minds of the 
uninformed. These types of anesthesia have 
rendered the operation not only easier, 
because of better relaxation of the parts, 
but also have actually shortened the 
period of hospitalization to such a marked 
extent that prospective patients are no 
longer so apprehensive. 

While the limitations of proctologic 
surgery in office practice are governed to 
a large extent b}' the ability, skill and 
equipment of the individual surgeon, a 
warning note should be uttered less the un- 
initiated be led astray by overenthusiasm. 

I would conclude by advising that every 
patient suffering from a fistula or sinus be 
given the benefit of hospitalization even 
for a short period, rather than be forced 
to undergo an operation, which in office 
surroundings may be incomplete and some- 
times disasterous. 





ANAL FISSURE: ITS OFFICE TREATMENT* 
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O F all the alTections of the anorectal 
region, the one that causes the most 
pain and suffering in proportion to 
its size is a fissure. Fissure as its name 
implies, is a traumatic condition: a split, 
tear or laceration of a crypt or the wall of 
the anus or anal canal. This may be caused 
by any sudden exertion or strain such as 
sneezing, coughing, laughing, vomiting, 
purging or lifting. All may be responsible 
for the sudden traumatization of the anal 
transitional lining. 

The passage of unusually large, hard or 
irritating liquid stools also may produce a 
laceration of this membrane. Other causes 
may be the expulsion of either large or 
small foreign bodies which either split the 
lining membrane of the anal canal, or if 
small enough, enter and sometimes tear 
the anal crypts. Anal papilli maj' also be 
torn and this laceration produces the symp- 
toms of fissure. 

If the fissure persists either because of 
neglect on the part of the patient to seek 
relief, or because of inadequate or improper 
treatment, ulceration and induration take 
place. The condition is then no longer a 
fissure but an ulcer. Anal ulcer is what was 
formerly and erroneously called “chronic 
fissure.” 

The chief symptoms of anal fissure are 
pain, sudden in character, bleejding, which 
is sometimes very slight, and sphincter 
spasm. On account of the pain produced 
by a bowel movement the patient post- 
pones future evacuations as long as pos- 
sible. When defecation is imperative, the 
fissure tends to split further and the 
symptoms unfortunately increase in sever- 
ity. If, on the other hand, in order to avoid 
constipated stools, hypercatharsis is pro- 
duced by the overanxious patient, the 


fissure symptoms are further aggravated 
by the frequent, copious, irritating, liquid 
fecal discharges. 

While fissures occur in an otherwise 
normal anal canal as a result of trauma, 
as has been stated, this injury is more apt 
to happen in an individual who already 
has some pathologic condition such as 
hemorrhoids, cr3'ptitis, papillitis or ulcer- 
ative or other inflammatorj- conditions of 
this area. Manv times the patient and 
sometimes the ph^'sician is apt to make a 
snap diagnosis of “hemorrhoids” because 
of the presence of anal pain, bleeding and 
the swelling produced by the formation of 
a “sentinel pile.” This latter condition is 
not a true hemorrhoid, of course, but a 
swollen, edematous’ and infiltrated cres- 
centic fold of skin which forms at the 
outer angle of the fissure. While this acts 
as a buffer, it usually prevents good heal- 
ing, and its removal is necessary' to the 
successful treatment of fissure. 

The diagnosis of fissure is easilj^ made. 
A history' of strain, trauma, constipation 
or diarrhea followed by acute spasmotic 
pain, which recurs with each bowel move- 
ment, should at once suggest the presence 
of a fissure. While some fissures do bleed 
noticeabl3% a stain on the clothing or toilet 
paper or a blood streak on the stool ma}' 
be the onl}'^ evidence of hemorrhage. 

Usually the presence of a sentinel pile 
will indicate the location of the fissure. 
Before making a digital or instrumental 
examination the insertion or application 
of an anesthetic ointment is recommended. 
One containing i per cent of diothane, 
eucupin, metycaine, novacaine, anesthesm 
or other surface anesthetic is of great 
assistance in making an otherwise un- 
comfortable examination one which is 
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surprisingly easy for the patient to tolerate. 
In some cases this may not suffice, par- 
ticularly if the patient is exhausted, nerv- 
ous or irritated from continued suffering. 

The sphincter and surrounding tissues 
should be anesthetized by infiltration. 
After sterilizing the surrounding skin, 2 
or 3 cc. of one of the anesthetic solutions 
preferred by the surgeon should be injected 
about I to 2 cm. behind the posterior 
commissure, and the injection carried up 
on either side of the anus in a V-shaped 
manner until at least half of its circumfer- 
ence has been anesthetized. 

If, however, the fissure is located an- 
teriorly, the injection must be carried all 
the way around the anal orifice. The injec- 
tion should also be carried well underneath 
the base of the fissure. This can be easily 
accomplished after the initial anesthetiza- 
tion of the external sphincter. Digital and 
anoscopic examination can be accom- 
plished after waiting two to three minutes 
and frequently the therapeutic measures 
indicated can be applied without further 
anesthesia. 

Sometimes the fissure can be felt by 
digital examination, particularly if the 
edges have become indurated. It is our 
practice in making a digital examination 
to employ the little finger before the index 
finger. By doing this, most of the unpleas- 
ant part of a digital examination in 
a patient with a fissure is eliminated. 
Through a small anoscope the fissure looks 
as one would expect it to appear, namely, 
a crack through the transitional membrane 
which lines the anal canal and sometimes 
into the perianal skin. It is the extension 
into the perianal skin which usually pro- 
duces the sentinel pile. If a larger sized 
instrument is used, the fissure, particularly 
after a local anesthetic has been injected, 
will appear more as an oval or rounded 
abrasion rather than a crack. This is due 
to the infiltration and the stretching of 
the lesion. 

In office practice, two lines of procedure 
present themselves, one the nonoperative, 
and the other the surgical method. Both 


are based on the principle of temporarily 
putting the affected portion of the external 
sphincter out of commission. This provides 
physiologic rest and allows the affected 
part to heal in a short time. 

Before instituting treatment of any kind, 
the patient should be informed that a 
nonsurgical procedure is often merely a 
palliative measure and postpones surgical 
treatment until a later date. In many of 
the cases, however, injection of a lasting 
anesthetic will be all that is necessary. 
This type of treatment should be reserved 
for those individuals who refuse even a 
minor surgical procedure or who are unable 
to be absent from their duties for even a 
day or two. 

Technic. The patient is placed in either 
the right or left lateral position. The skin 
is then prepared according to the technic 
preferred by the surgeon. We use alcohol 
and one of the mercuric tinctures. The 
injection is carried on as described pre- 
viously. When skin and sphincteric anes- 
thesia is completed, i to 3 cc. of either 
a watery or oily solution is slowly injected 
underneath the entire fissure and to either 
side. The needle is guided by a finger 
inserted into the anal canal. This also 
prevents the accidental puncture of the 
anal lining. If a watery solution is used, 
i per cent dlothane or eucupin, 2 per cent 
quinine urea hydrochloride or 2 per cent 
nupercaine solutions are all employed for 
this purpose. If an oil soluble anesthetic 
is used, a 5 per cent solution of eucupin 
ordiothane in a vegetable oil is chosen. It 
should be heated to about ioo°f. and a 
needle of a caliber not smaller than 
20-gauge used. After sufficient solution has 
been injected under the entire fissure 
including the sentinel pile when present, 
the solution particularly if oil is distributed 
through the tissues by finger massage. If 
an oil solution is injected, a single injection 
IS sometimes sufficient to put that portion 
of the sphincteric circumference at rest 
long enough to provide 
rest for complete heali 


enough physiologic 
ng. The patient is 
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instructed to take a sufTicient ciuantit}' of 
an intestinal lubricant to guard against 
constipation or impacted stools. Cathartics 
are interdicted because liquid stools irritate 
the fissure. 

If complete relief is not obtained injec- 
tions may be repeated at intervals of four 
to seven days. The watery solutions as a 
rule do not produce as long a period of 
anesthesia as the oil. As long as anesthesia 
is produced, it is our usual practice to 
excise the sentinel pile and to incise the 
entire fissure bed. Overhanging edges may 
occasionally require trimming and the only 
vessels which need to be ligated are spurt- 
ing arteries. Venous oozing is quicklj' 
controlled if quinine urea postoperative 
anesthesia is used, or oozing may be 
stopped by the application of the electro- 
cautery. In most of the cases the applica- 
tion of a firm gauze dressing is all that is 
required. 

It is important when incising a fissure 
that the sphincter fibers be exposed and 


at least the presenting fibers be .served. 
The outer edge of the e.xternal sphincter 
muscle should be incised more deeply 
than the internal so as to provide better 
drainage. A strip of rubber tissue or 
cellophane should be placed in the wound 
for twenty-four hours unless gauze pressure 
is desired. The patient is allowed to rest 
for fifteen to twenty minutes when, pro- 
vided the wound is dr}', he can be dismissed 
to return the following day for dressing. 
It is surprising what a large percentage of 
simple fissures will respond to the injection 
or incision treatment in office practice. 

When the fissure is complicated by the 
presence of other rectal disease or has 
become a chronic indurated anal ulcer, 
hospitalization which is usually of very 
short duration should be advised. 

The limitations of office methods in the 
treatment of patients suffering from anal 
fissure is measured only by the skill and 
the experience of the proctologist or the 
surgeon in charge of the case. 
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V ERY few people have any desire to 
enter a hospital for an operation. 
No one wants to lose time from his 
work or business and there is a universal 
urge to avoid pain or suffering. The public 
puts constant pressure on the physician to 
avoid hospitalization and surgery. 

Unscrupulous practitioners have publi- 
cized the office treatment of hemorrhoids as 


or strenuous labor, develop hemorrhoids. 
Straining such as with constipation, diar- 
rhea or childbirth tends to cause bleeding, 
protrusion and pain. School teachers, 
policemen, motormen, clerks and others 
whose occupations cause them to stand still 
for long periods are likel}'^ to have hemor- 
rhoids. Intra-abdominal conditions which 
disturb the return flow of venous blood are 


a semimiraculous method which involves 
no pain or time loss and eliminates the in- 
convenience and economic hardship of 
hospitalization. In the guise of treatment, 
rather than operation, a general anesthetic 
may be given and with inadequate assist- 
ance and with only the ordinary equipment 
of an office, an attempt is made to relieve 
the patient. It is difficult enough to do good 
work in a well equipped operating room 
with plenty of assistance; but to operate in 


a definite factor in some cases. 

Hemorrhoids first appear within the anal 
canal above the external sphincter. As they 
become more prominent with the straining 
at defecation, they protrude through the 
anal opening. With each protrusion the 
anus is dilated, thus paving the way for 
more extensive protrusion. This may hap- 
pen not only with every bowel movement 
but with every act of stooping or lifting. 
The patient may have to replace his hemor- 


an office — call it a treatment — and to rhoids many times daily, 
allow the patient to attempt to go home At intervals these veins may begin to 
afterwards is little short of folly. bleed with bowel movements or any unu- 

The ethical proctologist knows the so- sual strain. As time goes on the bleeding 
called short cuts, the office or ambulant may occur with every stool. The surface 
methods, their possibilities and their limi- of the hemorrhoids may become inflamed 
tatlons. He knows that there are certain and ulcerated so that it is impossible to 
definite types of hemorrhoids which are have a bowel movement without bruising 
suitable for office treatment. He knows also the thinly covered veins. In constipation 
that if inost patients with complicated repeated bruisings by hard stools open a 
hemorrhoids realized the time to be con- path for infection. 

sumed and the prolonged period of incon- Small foci of infection heal with the 
venience involved in office treatment, they formation of fibrous tissue. This tends to 
certainl^y would choose to have the whole contract the anus, producing more con- 
thing done at once m a well equipped stipation and more difficult passage of stool 
operating room under local anesthesia. with greater damage. Thus a vicious cycle 
Hemorrhoids are essentially varicose of more damage exists and more spasm is 
veins m the region of the anus. The tend- established. ^ 

ency to have varicose veins, including After tkp „ • i r 

ofT&ml*’ '' O'- with strahing of dlaXerofchilf 

ot a family may escape; others, who are birth nr i j cniid 

subiectedtoUgho„tsofsta„di„g.Hfti„g, 
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veins may suddenly rupture. The extrav- 
asated blood in the perianal tissue clots 
and forms a thrombotic hemorrhoid. 

Less frequently a similar rupture of 
internal hemorrhoidal veins occurs. Large 
internal hemorrhoids may prolapse and the 
sphincter may contract and constrict them 
so they can not be immediately replaced. 
A huge and painful thrombus develops. 
The entire perianal ring becomes swollen, 
edematous and fragile. With sufficient dis- 
turbance of the circulation, large areas may 
become ulcerated and gangrenous, and the 
area may lose all semblance to a normal 
anus. 

Thus there are many types of hemor- 
rhoids and degrees of severity. We may 
have internal bleeding or protruding, in- 
terno-external bleeding and protruding, 
thrombosed external veins, thrombosed 
internal veins and complications such as 
infection, muscle spasm, scarring, infected 
crypts, polyps, fissures, abscess or fistula. 
Only certain types of hemorrhoids are 
suitable for office or ambulant treatment. 
Selection of suitable cases for this type of 
treatment is all important. 

Simple internal hemorrhoids which may 
be bleeding or protruding are successfully 
treated in every proctologic office. This is 
best accomplished by the injection method 
but the same result can be attained by the 
galvanic current, although with much more 
time and trouble. 

An injection of a mild escharotic solu- 
tion into the upper end of the hemorrhoid 
produces a sterile inflammation. In the sub- 
sequent pouring out of serum, fibrin and 
fibroblasts, the varicose veins are squeezed 
and constricted by scar; the mucosa is 
tacked to its underlying structures and in- 
stead of a large bleeding or protruding mass 
of veins we finally have a flat, slightly 
indurated area on the wall of the rectum. 
There are usually three hemorrhoids; left 
lateral, right anterior and right posterior. 
If all three are injected at one time, the 
venous circulation can be disturbed suffi- 
ciently to develop an immense ring of 
external edema. 


It is best to inject only one hemorrhoid, 
or two at the most, at one time. Five to 
seven days later another hemorrhoid may 
be injected. Occasionally there are small 
collateral veins which can be given a 
smaller injection. After the three main 
hemorrhoidal masses are injected, it is best 
to wait for three to four weeks until the 
induration has resolved before repeating 
the injection. Most proctologists agree that 
5 per cent quinine and urea hydrochloride 
in I per cent novocain is the best solution to 
use. Five per cent phenol in Wesson or 
almond oil is probably the next choice. 
Many different but similar preparations 
have been used. 

Two to 3 cc. of 5 per cent quinine and 
urea hydrochloride is placed in a 5 cc. 
S3'ringe and a straight twent^'-two gauge 
three inch needle fitted to it. The patient 
can be treated in the knee-shoulder or 
left Sims’ position. A gloved finger well 
anointed with a water soluble lubricant is 
inserted into the anal canal. 

A short beveled anoscope is passed with 
the obturator which is opened toward the 
known location of the hemorrhoid to be 
injected. If the patient is asked to bear 
down slightl}% the veins will fill up and the 
most favorable location for injection can be 
chosen. The solution should be injected 
into the middle and toward the upper pole 
of the mass. An injection near the distal 
pole of the hemorrhoid ma}'^ produce severe 
pain and sphincter spasm. 

Under a good light the spot for injection 
is sterilized with one of the various mer- 
curial antiseptics by means of a cotton 
applicator. One to 2 cc. of the solution is 
injected depending on the size of the hemor- 
rhoid. There may be a slight sensation of 
burning but usually no actual discomfort. 

The patient can get up immediately and 
go about his usual occupation. He is ad- 
vised to use local heat in the form of a hot 
sitz-bath or hot compress that evening if 
he has any bearing down, discomfort or 
pain. He is advised to replace these masses 
immediately should thej^ prolapse at his 
home and is warned that failure to do so 
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may result in strangulation. The injection 
is made through a mucous membrane sur- 
face that is constantly bathed with germs, 
therefore, every precaution should be taken 
so that the solution, equipment and site of 
injection be properly sterilized. 

For the few patients sensitive to quinine, 
phenol and oil can be injected but it is 
necessary to have the solution slightly 
warmed and to use a needle of larger bore. 
If the patient is examined on the next day, 
an indurated mass can be felt, much larger 
in size than the original hemorrhoid. Sub- 
sequently, this mass becomes less indurated 
and smaller. If the hemorrhoid which 
bleeds the most or protrudes the worst is 
first injected, bleeding or protrusion may 
be stopped at once with a single treatment. 
It is no wonder then that the patient 
believes he has been cured miraculously. 
At the time he would be willing to write a 
most glowing testimonial. If the patient 
will return for further injections, the veins 
can be so completely sclerosed that a cure 
is finally effected. 

Many thrombotic hemorrhoids are ame- 
nable to office or home treatment. Throm- 
boses after childbirth frequently causes 
more discomfort than the childbirth itself, 
and surgery is contraindicated at that 
time. Hot glycerine compresses covered 
with oiled silk and a hot water bag do 
much to relax the spasm and reestablish 
proper circulation. Rest in bed allows the 
veins to empty easily, and applications of 
any soothing ointment is comforting. By 
the time the patient is able to be up and 
about most of the thrombi have been 
absorbed. 

The ordinary external thrombosis can be 
treated palliatively as above, or more 
rapidly by injecting a local anesthetic and 
removing the clot. Simple Incision and 
liberation of the clot are frequently fol- 
lowed by a recurrent clot. It is better to 
remove a radial wedge-shaped piece of 
tissue including the clot, and, if necessary, 
hgate any small spurting vessels. A gauze, 
pressure dressing is applied and the patient 
is advised to have his dressings changed 


frequently. Mineral oil daily by mouth 
lubricates the anus and hot sitz-baths will 
relieve any postoperative discomfort. 

In many instances thromboses are a 
useful warning. Many patients would never 
have a rectal examination if the}’- did not 
have a painful thrombus. Its presence calls 
for a careful and complete rectal examina- 
tion. To dismiss such patients with a 
sample box of suppositories is gross care- 
lessness. Neglecting to examine the rectum 
may result in missing an early carcinoma. 

Interno-external hemorrhoids can some- 
times be injected. Caution should be exer- 
cised in treating this type in the office. It 
is true that the internal hemorrhoids can 
frequently be treated satisfactorily by in- 
jection, but what happens to the external 
hemorrhoids? Since they can not be in- 
jected, they must be removed surgically. It 
is possible to remove them one at a time in 
the office but that is like cutting off the 
dog’s tail by inches. 

Although a patient may not have simple 
internal bleeding or protruding hemor- 
rhoids, there are times when injection 
treatment for at least temporary relief 
should be used. A tuberculous patient with 
active chest lesions should not be subjected 
to hemorrhoidectomy. There is a real 
danger of opening up the area to the 
tubercle bacilli swallowed. Aged patients 
may be carried along with Injections. It 
is not a cure but does give the patient some 
symptomatic relief. The patient with 
severe secondary anemia may be slow in 
healing after surgery. Preliminary injec- 
tions can be used to stop the bleeding 
temporarily so that the patient can be 
Duilt up and hemorrhoidectomy performed 
safely later on. 

Pa-tients whose only complaints are 
bleeding or protrusion too often fail to 
consult their physicians. Some patients 
will replace their protruded hemorrhoids 
daily through a long life. How many times 
do we see patients who have bled at 
mter^rals over a period of years, some to 

the point where they have severe second- 
ary anemia. 
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Pain is the symptom which drives most 
hemorrhoidal patients to the physician. 
Pain is evidence of a complication, which 
may be infection, fissure, sphincter spasm, 
edema, polyps or abscess as well as 
hemorrhoids. This is the type of hemor- 
rhoids most often seen in the phj'sician’s 
office. To attempt office treatment of com- 
plicated hemorrhoids is foolhardiness. If the 
sphincter is relaxed at one sitting, polyps or 
papillae removed at another, internal 
hemorrhoids injected at other visits, and 
fistulae incised a part at a time, the patient 
can scarcely be thought successful in his 
effort to avoid pain. Injection of hemor- 
rhoids in an infected rectum with a tight 
sphincter invites abscess formation and 
intensifies spasm and pain. Most attempts 
at ambulatory treatment of this type 
rapidly bring the patient to the point of 


begging to enter the “dreaded” hospital 
where he knows he will get relief. 

Office treatment of hemorrhoids unfor- 
tunatelj’ has been offered to the public as a 
miraculous means of avoiding surgery and 
hospital confinement. The injection treat- 
ment is a measure of great value if care is 
exercised in the choice of patients. If used 
on patients with internal hemorrhoids, 
which bleed or protrude, it is ideal since 
both complaints can be relieved promptly 
and painlessly. The slight loss of time and 
the economic saving will appeal to many. 
It can also be of great help, at least for 
temporary relief, in the aged, anemic, 
tuberculous and pregnant. To attempt its 
use in the treatment of hemorrhoids com- 
plicated by other pathology frequently 
spells disaster. Office treatment is not a 
cure-all, and, there are definite limitations 
to its use. 





ANAL CRYPTITIS AND PAPILLITIS* 

Jesse T. Harper, m.d., f.a.c.s. 

Instructor in Proctology, Waj'nc University 


DETROIT, MICHIGAN 


T he term, “anal cryptitis and papil- 
litis,” denotes the condition produced 
by inflammation of the anal crypts 
and papillae, characterized by symptoms 
and changes described later. Because of 
frequent and varied distressing symptoms 
occurring in the anal canal caused by these 
conditions, it may be well to review briefly 
the anatomy of these important structures. 
The closed anal canal is thrown into folds, 
columns and depressions to compensate 
for the dilatation necessary for the passage 
of formed feces. These columns are known 
as the columns of Morgagni. Between the 
adjacent columns and placed transversely 
are the semilunar valves, which form the 
lumen boundary of minute pockets known 
as, “anal valves, rectal pockets, mucous 
crypts or crypts of Morgagni.” The mouths 
of the crypts open upward and against the 
fecal current, which predisposes them to 
the likelihood of forming catch basins for 
particles from the fecal contents of the 
rectum. The number of crypts vary, usu- 
ally from four to twelve, and when not 
inflamed are hardly noticeable. 

At the edge of each semilunar valve a 
toothlike or teat-like projection is found 
called the anal papillae. They are composed 
of a framework of connective tissue, blood 
vessels and nerves, covered with squamous 
epithelium and contain some erectile tissue. 


papillitis, occur more frequently than is 
generally believed. 

The etiology of cryptitis is usually that 
of some foreign body lodging in the anal 
crypt. The more common among these are 
particles of bran, small seeds, fragments 
of bone, egg shells, tooth brush bristles, 
pieces of tooth picks, feces or bacteria. 
Because of the shape of the crypts, retained 
material is not readily expelled and decom- 
position results with ensuing injury to the 
mucosa and infection. This, in turn, pro- 
duces a hypertrophy and increase in the 
depth of the crypt from a few millimeters 
to a deep sinus with resulting irritating 
discharges. 

If the mouth of the crypt remains 
intact, the secretions are expelled into 
the anal canal producing irritative symp- 
toms. Should the mouths of the crypts 
become sealed, the complications of cryp- 
titis such as, pruritus, fissure, abscess and 
fistula-in-ano are likely to result. 

Practically speaking, the infected crypt 
is the primary etiological factor in all anal 
abscesses with the exception of those due 
to trauma. If the infection in the crypt 
makes its way through or around the 
anal sphincter, a perianal abscess is 
formed; but if the crypt breaks down and 
drains into the anal canal, a fissure-in-ano 
results. 


The papillae and crypts are situated at However, it should be constantly borne 
the junction of the anal canal with the in mind, and is more often overlooked, that 
lower end of the rectum and form an anal crypts afford one of the most fertile 
irregular serrated line known as the linea foci of infection of any area in the body 
dentala Normal papillae are small and Cultures from inflamed anal crvpts will 


may be almost indiscernible, but with 
mflanimatory change may become hyper- 
trophied. Because of these changes, the 
definite clinical entities, cryptitis and 


iscernible, but with reveal that many varieties of pathogenic 
_may become hyper- bacteria are harbored there, especiallv 
t these changes, the many strains of the streptococcus. Due 
titles, cryptitis and to the unusual anatomy of the anal crypts 
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retention and absorption of toxic material 
into the lymphatics and blood stream is 
definitely favored. 

Symptoms. The symptoms of anal cryp- 
titis may be loosely classified as local, 
occurring in the anal canal and perianal 
region, and remote or rellex to other 
organs. The local symptoms may vary 
from simple excoriation, burning, itching 
of the perianal skin caused by discharge 
from the crypts, to a pricking, uncomfort- 
able, dull aching sensation in the less 
acute cases; while in the acute cases there 
is sharp, piercing, burning pain exagger- 
ated by defecation, lasting from a few 
minutes to several hours with usually a 
marked spasticity of the sphincter ani 
muscle. Constipation often results because 
of the patient’s fear of the pain that is 
produced by defecation. The more remote 
or reflex symptoms usually encountered 
are those that simulate dysmenorrhea, 
dysuria, prostatitis, low back pain, lower 
abdominal pain and tenesmus. These 
symptoms ordinarily subside as the inflam- 
mation of the crypts becomes less acute. 

The symptoms of papillitis are described 
as tickling, picking, crawling (as if worms 
were crawling in the anal canal), and often 
after defecation the sensation of an incom- 
plete evacuation and desire to return 
Immediately to stool. This sensation is due 
to the hypertrophied papillae being en- 
gaged in the grasp of the anal sphincter. 
Pain is not a prominent symptom in 
papillitis and occurs, as a rule, only when 
a papilla has been dragged down and its 
base torn, producing the painful symptoms 
of fissure-in-ano. 

Diagnosis. Diagnosis of cryptitis is 
frequently missed because of improper 
examination. Any of the above symptoms 
will lead one to suspect this condition, but 
actual visualization of the inflamed crypt 
proves the diagnosis. The examination 
shoufd proceed as follows : A relaxed finger 
covered with a rubber cot well lubricated 
IS gently inserted into the anus as the 
patient strains down (this is important, as 
It relaxes the sphincter which is usually 


very sensitive and spastic). Crypts are not 
palpable though the tender points may be 
located by gently rotating the finger in 
the anal canal. The principal reason for 
the digital examination as the primary 
procedure is that if a foreign body is 
present, further damage is obviated by 
gentle palpation. Next, a well lubricated, 
cylindrical anoscope is gently inserted into 
the anal canal, in the same manner as 
that of the finger, and with good illumina- 
tion, each quadrant is systematically 
searched for inflamed crypts. A hyper- 
trophied crypt is plainly visible; but to 
determine the size and depth, the crypt 
should be explored with a hook-shaped, 
small, malleable, silver wire probe with an 
olive tip, which is inserted behind the semi- 
lunar valve and the pocket explored with- 
out danger of injuring the fragile mucosal 
lining. If the mucosa is injured, complica- 
tions will result. With the careful e.xecu- 
tion of the above, the crypt will often be 
found to extend to the anal skin margin. 
This knowledge serves as a valuable aid m 
treatment. 

The diagnosis of papillitis is accom- 
plished by the same manner of examination 
as for cryptitis. However, hypertrophied 
papillae are often palpable as small, firm, 
fibrous projections, but here again visual- 
ization through the anoscope is the most 
accurate method of diagnosis. The papillae 
are seen as tooth-like or teat-like projec- 
tions extending into the lumen of the 
scope and vary in length from one-fourth 
to more than one inch in length. Hyper- 
trophied papillae are easily differentiated 
from anal polyps, in that the papillae 
always have a wider base than tip and the 
tip is pointed; while a polyp has a bulb- 
shaped tip, which is usually wider than 
its pedicle and base. Papillae are, as a 
rule, more numerous than anal polyps. 

TREATMENT 

The treatment of cryptitis may be 
surgical or medical. The common con- 
sideration given both, however, is a diet 
that is bland, excluding the use of harsh 
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laxatives, condiments and alcohol. Mineral 
oil should be administered each night to 
insure soft nonirritating stools until the 
acute symptoms subside. 

Medical treatment consists of the local 
application of such agents as Icthyol, 
argyrol, mercurial tinctures or the careful 
cauterization with phenol or silver nitrate 
triweekly or oftener. The painful symptoms 
may be allayed by the use of anesthetic 
suppositories, ointments and the applica- 
tion of heat. These methods tend toward 
the amelioration of symptoms but are in 
reality only palliative, since acute exacer- 
bations often occur. 

Surgical treatment offers the most effec- 
tive method of treating cryptitis and 
papillitis as well as disposing of the foci 
of infection. In surgical treatment of the 
anal canal as an office procedure a guarded 
prognosis should be given, as the slow, 
resistant healing of anal fissure is often 
encountered. Ail surgical procedures are 
necessarily effected through the limited 
space of an anoscope and without complete 
anesthesia and relaxation of the anal 
sphincter; thus, simple incisions of the 
mucosa may result in troublesome or 
dangerous hemorrhage. 

Then the inflamed crypt has been identi- 
fied, the mucosa is distended within i per 
cent novocaine, followed by the injection 
of a few minims of per cent quinine 
urea or diathane solution. The latter are 


chosen for their prolonged anesthetic prop- 
erties. With scalpel or cryptotome, the 
crypt is incised in its full extent, parallel 
to the longitudinal axis of the bowel. The 
incision should extend well out on the 
perianal skin, paralleling the radial skin 
folds, thus preventing cupping of the 
wound and Insuring prolonged drainage. 
If the mucosal edges are redundant or if 
there is a papilla present, they are removed 
by excision of the edges of the wound with 
scissors. Initial hemorrhage is controlled 
by the pressure of a cotton-tipped appli- 
cator and the base of the wound is cauter- 
ized with phenol or lo per cent silver 
nitrate. 

The excision of hypertrophied anal 
papillae is essentially the same as that 
described above except that the bases of 
the papillae are crushed with a small 
hemostat, which is left in place for a few 
minutes, and the papillae are removed by 
incision through the compressed line of 
tissue with scissors. The line of incision 
should extend well out on the skin margin 
as above. 

The after-care of these wounds is most 
important. If the edges are allowed to 
bridge across or panulate too freely, healing 
is delayed. This is prevented by digital 
massage and inspection with the anoscope 
at regular intervals. Excess granulation is 
prevented by cauterization with lo or 
25 per cent silver nitrate carefully applied. 



PILONIDAL SINUS=*= 

Herbert I. Kallet, m.d., f.a.c.s. 

Assistant Professor of Proctology, Wayne University 


DETROIT. MICHIGAN 


term, “pilonidal sinus,” refers to 
a vestigeal remnant frequently found 
in the skin and subcutaneous tissues 
of the sacrococcygeal region. At the most 
typical period of its development the sinus 
or cyst contains hair, whence its name, 
“hair nest.” It is subject to degeneration 
and infection, giving rise to a characteristic 
clinical picture. 

ETIOLOGY 

There has been much speculation as to 
the origin of these sinuses. Many' hy- 
potheses have been offered to explain their 
occurrence. Some authors believe that the 
condition is the result of an infolding of 
skin with inclusion of pilogenetic cells. 
Others consider them as remains of the 
primitive neurenteric canal. Recent work, 
particularly by Fox,* has suggested a 
striking analogy to a gland which is 
located in birds, certain of the reptiles 
and other lower forms which is known as 
the preen gland. This gland is situated in 
the sacrococcygeal region and secretes an 
oil with which the bird strokes its plumage. 
The secretion not only lubricates the 
feathers but is thought to play a role in 
sexual attraction. Whichever theory is 
ultimately accepted as to origin, the con- 
stant location, the characteristic pathologic 
picture, the relationship to adolescence 
and its familial tendency should be satis- 
factorily explained. 

Pilonidal sinuses are found mostly in 
persons of the pituitary type, tall and 
obese, with broad hips and hairy bodies. 
However, the sinuses may also occur in 
persons not of this habitus. At the present 
time Dr. Robert C. Moehlig and the 
writer are investigating the role which the 
pituitary gland may play in the sinus 


development. The results will be reported 
later. 

In the white race the condition pre- 
dominates in males over females in the 
ratio of about three to one. It has been 
stated that the condition is rare among 
negroes. However, among the many colored 
patients attending the Detroit Receiving 
Hospital, pilonidal sinus has not infre- 
cjuently been observed. Here may be noted 
a paradox that among negroes the ratio of 
occurrence in males rather than females is 
reversed; colored women have the con- 
dition much more commonly than the men. 
The negress with pilonidal sinus tends to 
be fat and broad-hipped. 

There is a definite familial tendency. It 
is not uncommon for several brothers, 
sisters or other relatives to have pilonidal 
sinuses. It is interesting to note further that 
in these families there tends to be an unusu- 
ally large number of twins. In I93^> j 
reported a group of fortj' cases- in which 
more than the normal percentage of twins 
were found among the relatives of those 
having a pilonidal sinus. Mechling^ and 
Goldberg and BloomenthaP have noted its 
occurrence in identical twins. 

As previously reported- the onset of 
symptoms occurred between the ages o 
15 and 20 in 40 per cent of the patients, 
and between the ages of 20 and 25 m 
45 per cent. This seems to indicate a 
relationship with the body changes 0 
adolescence. 

Fitting the clinical facts with an explana- 
tion of the pathogenesis of this condition, 
it might be assumed that at birth an 
embryonic remnant of a vestigial secondary 
sex gland may be present, which is con- 
stantly located in the sacrococcygeal re- 
gion. This apparently plays a greater ro e 


* From the Department of Proctology, Wayne University. 

648 


Kflllet pilonidal Sinus American Jouvn»! of SurKCry 649 

New Series Vol. L, No. 3 

T I V J tlar. fpmolp be wiped with alcohol to remove any oily 

in the male than it does m the temale. oe A^ipeu 

7„t:f and -n Ci'cie ro f.ve tiny, pin-point open- 


• ■ ■ 


'A'!< 




1 

'.Vtirs-I 


■ ' '■ ;' • oVw 

■ .'• • » ’<C'- " 


Fig. I. Characteristic section of a pilonidal 
sinus. Note the presence of numerous hair 
follicles and the beginning of fibrosis. 


Fig. 2 . Later stage. Hair has disappeared. 
Degeneration is almost complete and sup- 
puration is present. 


quiescent. Then adolescence occurs and 
under the stimulus of the pituitary and 
other hormones that induce secondary sex 
characteristics, the hair on the body, etc., 
this gland, too, is activated; and, as it 
becomes activated, hair develops. The 
process continues during early puberty 
until late adolescence when the hair and 
the rest of the cyst tends to undergo 
degeneration. At this stage, pain, swelling 
and discharge occurs and the patient con- 
sults a physician, 

SYMPTOMS 

The patient usually presents himself by 
reason of pain or discharge. Sometimes 
there is a story of possible injury. Careful 
history taking may bring out the tendency 
to discomfort in this area for a considerable 
time. Often the patients will tell of previ- 
ous abscesses that have been opened or 
have spontaneously ruptured. Routine ex- 
amination may disclose the presence of a 
pilonidal sinus without any symptoms. 

DIAGNOSIS 

Diagnosis is simple. The sacrococcygeal 
area is carefully Inspected. The skin may 


ings running vertically in an almost 
straight line. The presence of these cribi- 
form openings absolutely clinches the 
diagnosis of pilonidal sinus whether or not 
symptoms have ever been present. 

When degeneration and infection have 
set in there may be seen or felt a deep, 
rounded swelling usually to one side or 
another, or scars may be present marking 
the site of former drainages. Openings of 
sinuses and fistulas may honeycomb the 
skin over the sacrococcygeal region extend- 
ing upward for many inches or outward 
into the buttocks. 

These tracts tend to run upv^ard and do 
not communicate with the rectum. The 
infection generally spreads in the cutane- 
ous tissues; the tough aponeurosis over the 
sacrum limits its course. Cases have been 
reported of osteomyelitis of the sacrum 
developing as a complication. While this 
is possible, its occurrence must be most 
uncommon. 

TREATMENT 

Treatment is essentially surgical. In the 
pr^ence of acute abscess formation it is 
Avell to dram the abscess and allow the 
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acute inflammatory process to subside be- 
fore undertaking radical removal. This 
simplifies the later operation by permitting 



LL I 

Fig 3. Pilonidal sinus showing cribiform open- 
ings and abscess formation. 

more accurate dissection and securing clean 
cut lines of cleavage. If removal is done 
during the acute suppurative stage, there 
is much necrosis present, making neat 
block dissection difficult. Some of the cases 
thought to be osteomyelitis of the sacrum 
may have been those in which the necrotic 
process made the deeper portion of the 
cavity so friable that it could not be 
separated from the underlying periosteum. 

The abscess may easily be opened in the 
office. It is rarely necessary nor is it advise- 
able to infiltrate with local anesthesia. The 
skin may, if desired, be sprayed with ethyl 
chloride or a thin line of phenol spread to 
deaden sensibility. However it can usually 
be done without any anesthetic. A pointed 
blade with sharp side up is stabbed into 
the abscess. It is then withdrawn, cutting 
its full length from within the cavity out. 
This procedure is far less painful than 
pressing downward upon the suppuration. 

Considerable foul-smelling pus will be 
evacuated with immediate relief. Rarely 
is there difficulty with hemostasis, but a 
small packing may be inserted to prevent 
oozing. Packing, if placed, should be re- 
moved the following day. The wound is 
kept clean and some mild antiseptic dress- 
ing applied. 

We have seen two patients during 
pregnancy with abscesses developed in 
pilonidal sinuses. In both these cases 


the abscesses were drained in the office 
and operation deferred until after the 
confinement. 



Fig. 4. Tlie wound is left open after the sinuses 
have been removed cn bloc. 

Ordinarily, after ten days surgical re- 
moval may be undertaken. To be success- 
ful there must be wide dissection of the 
involved tissues, preferably en bloc. Some 
surgeons employ methylene blue or other 
dyes to outline the tracts. This is rarely 
necessary. In fact the use of dyes is rnls- 
leading because the scar tissue is so thick 
that small lateral sinuses may not be 
stained. 

The radical removal of a pilonidal sinus 
is a major surgical procedure which, except 
in the very small or latent cj^sts, is not 
adapted to office treatment. Spinal anes- 
thesia (50 mg.) is ideally suited to this 
purpose. Local anesthesia is often imprac- 
tical because of the extent of the dissection 
and the presence of scar and pus. Caudal 
block is not advised because of the involve- 
ment of tissue just at the site of the inser- 
tion of the needle. The prone position best 
suited for operation makes inhalation 
anesthesia difficult particularly as the indi- 
viduals tend to be fat. 

Probes are passed through the sinuses 
upward to their full length. The palpating 
finger as well marks the apparent extent 
of the involvement. Beginning cephalad an 
elliptical incision is made pointed at both 
ends. After cutting through the skin the 
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fat is dissected well back on both sides. 
The tissue to be removed is steadied by an 
Allis forceps. The area is vascular and 
hemostasis should be controlled as the 
dissection proceeds. 

When the sacral aponeurosis is reached 
the involved tissue can usually be sepa- 
rated by light, sharp dissection aided by 
gauze or the finger. If a definite line of 
cleavage can be maintained, the oper- 
ation will be quicker, cleaner and the end 
result more sure. Chopping, tearing, and 
piece-meal dissection should be avoided if 
possible. About mid-way down the sacrum 
a branch of the middle sacral artery will be 
encountered that usually requires ligature 
by needle through the fascia and peri- 
osteum. After the block has been removed, 
all bleeding points are tied and the wound 
carefully inspected for any suspicious bits 
of sinus. If found, they are excised. 

Many ingenious methods have been 
devised to correct the gap left by the cyst 
removal. These methods include complete 
primary suture with or without drainage; 
partial closure; plastic flaps; transplanta- 
tion of portions of the gluteus maximus; 
marsupialization of the cyst wall, and 
others. These technics, in the hands of their 
devisors, are reported to work successfully. 
However, taken by and large, the most 
happy results have come from the open 
method. Kleckner,® in 1936, canvassed 
the members of the American Proctologic 
Society and the returns indicate that 
87 per cent of these men with wide experi- 
ence preferred the open method. 

Rogers,® in 1933, analyzed a series of 
1 19 patients treated over the years in the 
Massachusetts General Hospital. The mat- 
ter of recurrence was particularly studied. 
In cases closed by primary suture, recur- 
rence occurred in 36 per cent; with partial 
closure, 50 per cent; whereas those left 
for open healing recurred in only 18 per 
cent. Primary suture attempted in recur- 
rences failed in every case. As part of the 
study, the patients were interrogated as 
satisfaction with the treatment, 
and It IS interesting to note that those with 


primary suture complained of itching, pain, 
irritation, numbness and tenderness in the 
scars to a greater degree than did those 
whose wounds were allowed to heal by the 
open method. 

It has been my practice to leave the 
wounds open. While the time of healing 
may in this way be prolonged, the end 
results have been very satisfactory. During 
the postoperative course, should any signs 
of recurrence or unhealthy granulations 
appear, the involved area can be cauter- 
ized either by some chemical agent or by 
the fulgurating needle. 

Accordingly, after the surgical dissection 
has been completed, the wound is packed 
-lightly with vaseline gauze and a tight 
bandage placed, adhesive straps being 
utilized to draw the buttocks together and 
relieve tension on the margins of the 
wound. 

AFTER CARE 

The vaseline gauze pack is left for 
forty-eight hours. It is then removed and a 
substitute dressing of 5 per cent merchuro- 
chrome or other mild antiseptic is em- 
ployed. There is considerable mucoid 
secretion for about two weeks. Then 
granulations fill in readily and the dressing 
becomes much less elaborate. Patients are 
asked to report to the office about twice 
a week where their progress is watched. It 
is important to keep the edges of the wound 
shaved. When epithelization of the wound 
edges has progressed, a powder dressing 
with thymol iodide or bismuth-formic- 
iodide is advised. 

By the open method complete healing 
varies from six to twelve weeks, depending 
on the size of the wound. After about two 
weeks there is little discomfort and except 
for wearing a pad the patient can perform 
his normal activities. 

CONCLUSIONS 

. The nature and etiology of pilonidal 
sinus IS discussed, particularly with refer 
ence to its relationship to adolescence. 
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2. The indications and technic of open 
operation are described. 
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P. 41 N as the result of posterior urethral disease usualb' is referred to the 
fossa navicularis or to the penoscrotal angle and is either of a burning or of 
a lancinating character. . . . Most of those cases in which the sensation is 
referred to the rectum, however, are in patients presenting some patholog}' 
of the sinus pocularis. 

From — “Office Urology” by P. S. Pelouze (W. B. Saunders Company). 



PRURITUS ANI— AN ALLERGY 

ITS DIAGNOSIS AND TREATMENT 
Edward G. Martin, m.d., r.A.c.s. 

Associate Professor of Proctology. Wayne University College of Medicine 
DETROIT, MICHIGAN 

P RURITUS ani should be discussed Out of one hundred patients who present 
with constraint and imagination. It is themselves for treatment, 75 per cent 
notaspecificdisease; thereisnoknown should respond to almost any rational 
specific cause for it and no specific remedy, palliative care. This accounts for the multi- 
&e malignancy the problem remains un- plicity of remedies and _ cures reported. 
solve(^^hnd therefore its discussion is often Such usually conscientious reports are 
controversial. based on a fortunate few cases. It is the 

other 25 per cent that require every cod- 
diagnosis sideration; some of these patients are never 

Descriptive. Pruritus ani (itching of the cured; some develop neuroses through loss 
anus) is the descriptive name given to a of sleep and rest; occasionall}'^ one will 


symptom; misnomers are “itching piles, 
“fissures,” “eczema.” The diagnosis de- 
pends upon the complaint of itching, usu- 
ally worse at night, supplemented by 


commit suicide. 

Etiologic. Allergy, idiosyncrasy and hy- 
persensitivity are words susceptible of 
broad interpretation and application with 


evidence of perianal skin irritation; this shaded but similar meanings. Their discus- 
may vary from a mild dermatitis (x) to the sion as applied to the perianal region should 
most extensive chronic thickening of the embrace most of the known etiologic fac- 
skin (xxxx), with abraided, often inflamed tors of pruritus ani. 


areas, complicated by varying degrees of 
infection. The rugae or normal folds may be 
very much thickened. Pruritus rarely in- 
volves the anal canal; it may be found 


Attacks may be induced and continued 
by a peculiar individual sensitivity to 
foods, organic matter, such as the secretions 
of bacteria harbored in anal crj^pts, fungi 


extending entirely around or extending (derihatomyces), wool, chemicals as reprc' 


from any part of the anocutaneous margin, 
more often posteriorly toward the coccyx 
and/or anteriorly on the perineum. The 
condition may extend on the scrotum; in 
women, the dermatitis may also involve 
both major labia and occasionally the 
pubis. 

Differential. Pruritus ani should not be . 
confused with irritated anal tags nor any 


sented by some dyes, synthetics,^ and 
drugs. Eczema at the anus may be an 
allergic response or a specific avitaminosis 
(b complex).^ Endocrine imbalance must 
be thoroughly investigated. As seen during 
or after the menopause or menstrual cjmie, 
itching suggests a sensitization to some 
transitory hormone. 

Brooke® points out that the bacterial 


of the following conditions that may itcK : theory does not conform to Koch’s law, and 
tickling or a crawling sensation from hyper- submits a convincing pathologic study in 
trophied papillae; fissure, pin worms nor support of allergy. 

any transient itch of a few days. It must I find Andreson’s^ recent discussion of 
not be confused with trichomonas vaginalis, “Allergy Manifestations in the Colon” 
irritations caused by perspiration— chafing helpful in the study of pruritus ani 
nor hypogonadism as evidenced in pruritus Eoitomizino- snmp nf file 


vulvae with extension to the anus. 


pruritus Epitomizing some of his statements - some 
of the very marked anal and rectal condi- 
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tions with infiltration, ulceration and bleed- 
ing have been found to be allergic in origin; 
changes showing mild hypersecretion and 
edema are usually associated with pruritus, 
and can be traced to an allergic cause. With 
the history constituting the most important 
single diagnostic aid, one should look for a 
family history of allergy, but not neces- 
sarily of the same type as exhibited by the 
patient; recurring illnesses such as asthma, 
hay fever, migraine, eczema, urticaria, 
either experienced by the patient, his im- 
mediate relatives, his children or ancestors 
are very suggestive. The onset or cessation 
of symptoms at puberty or at the meno- 
pause, during pregnancy or after some 
great emotional stress require allergic study. 
When definite symptoms follow the inges- 
tion of certain foods, such as milk followed 
by diarrhea, or abdominal cramps after 
eating mixtures like fruit salads, salad 
dressing or soups, one or more of such 
ingredients may be suspected as factors. 
That situation would be suggestive if 
pruritus ani were present. In the deter- 
mination of food allergies in the colon the 
skin sensitization tests have been prac- 
tically abandoned; the only real test is the 
keeping of careful records or repeated trials 
of a suspected food. That food to which a 
person is sensitive will always produce 
symptoms even in small quantities, and if 
symptoms fail to occur, even after the single 
ingestion of a food, that particular food 
may be absolved of blame for previous or 
subsequent symptoms. Sensitivity to a 
given food may disappear, and when it does 
it may be followed by sensitivity to a food 
previously inocuous; this should be borne in 
mind when improvement follows the elimi- 
nation of a certain food, and later there is 
exacerbation or recurrence. 

A serious attempt should be made to dis- 
cover the sensitizing agents; careful histori- 
cal inquiry, and a persistent one, may 
quickly reveal at least one. Grapes in any 
form, for instance, will Induce violent al- 
lergic pruritus ani in some individuals 
which may require weeks to cure; having 
discovered the sensitizing agent, the sec- 


ondary infection or dermatitis requires 
care. Salt, canned fish and shell varieties of 
sea food may be allergic agents; one must 
suspect almost any food or drink. Flaxseed 
(linseed) used by hairdressers has been 
known to cause pruritus ani to “itch 
worse”; such patients should disclose a 
positive scratch or patch test. Karaya'’ 
marketed as a laxative bulk producer has 
been found to be an activator. Many other 
specific instances could be mentioned. 

Sensitization or allergic reaction to fungi 
undoubtedly plays an important role in 
pruritus ani. The focal infection should be 
sought as a dermatitis, and may be locat- 
ed on an^"^ part of the body. Trichophy- 
ton “UFA,” Lilly, afl’ords an encouraging 
means of diagnosis and treatment. If the 
intraderma 1 test is positive, desensitization 
with this preparation should be tried. 

This localized and persistent itching pre- 
sents a diagnostic problem, the tentative 
name of which may well have been “idio- 
pathic” pruritus ani. 

PROCEDURE IN TREATMENT 

The steps in the treatment are as fol- 
lows: (i) Story or complaint, (2) phj'sical 
e.xamination, (3) anorectal and colonic ex- 
amination; (4) palliative treatment; (5) 
technical study: (a) blood test (Kahn); (6) 
complete count; (c) hemoglobin percent- 
age; (d) urinalysis; (e) patch tests and/or 
scratch tests, as suspicion warrants; (/) 
search for food allergens; and (6) surgery. 

It must be remembered that the patient 
comes first for relief; this should be secured 
as far as possible by local applications, 
sedatives, anodynes and, when necessary, 
he should be required to stay in bed at 
home or preferably in a hospital where the 
complete study may be continued. Then 
sedation from bromides or barbiturates 
should be prescribed with added anodynes, 
ranging from aspirin to morphine as is 
necessary. The patient must have relief. 
The local application of equal parts of lime 
water and sweet oil (carron oil) is excellent. 
Following rest and the return of poise, 5 per 
cent — no stronger — silver nitrate solution 
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should be applied by a cotton applicator. 
This treatment should result in about 50 
per cent improvement. Silver solution may 
be used successfully every second day until 
the abrasions are healed, but it should be 
supplemented by a proved antipruritic or 
anesthetic ointment. 

There are a confusing number of other 
applications that have proved helpful and 
often it is desirable to substitute one or 
more of them. Among these are pure 
ichthyol warmed for handling, 2 per cent 
gentian violet, calamine lotion, carbolic 
vaseline: i : 10000 solution of permanganate 
of potash (KMn04) as an enema as well as 
an application. 

Vitamins. When one considers the in- 
creasing knowledge of avitaminosis as rep- 
resented by pellagra, scurvy and eczema, 
a tentative explanation suggests that cer- 
tain vitamins maintain a normal physi- 
ologic balance, the loss of which permits 
manifestations often called allergy. 

A balanced high caloric diet — 4500 — is 
supplemented by a standard vitamin 
(abcdg) capsule t.i.d. For increased b com- 
plex, dry powdered brewers yeast is sug- 
gested, about two ounces daily; this may 
be mixed with six ounces of peanut butter 
or catsup for palatlbllity as suggested by 
T. D. Spies® in a succinct discussion of 
vitamin therapy. 

Following the suggested palliative care, 
marked improvement should have resulted. 
This is a critical time; a meticulous ex- 
planation of the further problem and im- 
portance of finding the allergen should be 
given. And let me urge that the patient and 
the physician be persuaded to continue the 
search before masking the symptom — 
pruritus — by surgery or anesthesia. After 
reasonable time, however, all anorectal sur- 
gical conditions should be operated upon 
and a subcutaneous perianal neurotomy 
should close the operation. If surgery is 
unnecessary and there are no patent crypts, 
hypertrophied papillae, marked internal 
hemorrhoids nor anal tags, and if itching is 
not under reasonable control, one of the 
several oil soluble anesthetics should be 


aseptically injected underneath the pruritic 
area. This is done in two or more stages if 
the condition is extensive. This procedure 
should afford relief from the itching for a 
variable number of weeks. Treatment of 
the perianal skin should be continued until 
it is as near normal as. is possible, even after 
it ceases to itch. Pruritic patients should be 
given instruction as to the nonirritating 
care of the area, including direction to 
apply vaseline, cold cream or zinc oxide 
ointment every night indefinitely. 

Technique oj Subcutaneous Neurotomy. 
The entire perianal skin and that lining the 
canal is undercut through one inch bilateral 
incisions made outside of the pruritic area, 
completing first one side then the other. 
The skin is separated from the subcutaneous 
tissue with sharp scissors; it may be done 
principally with the knife. When necessary 
to undercut the skin of the anal canal, a 
finger is inserted as a guide. No hesitancy 
need prevent undercutting as much skin as 
necessitated by the extent of the pruritus. 
This severing of the cutaneous nerves is 
easily accomplished through the two inci- 
sions except when the labia and super pubic 
areas also require neurotomy. The consider- 
able temporary bleeding needs no unusual 
attention. The nerves do not regenerate 
for several weeks and no packing nor 
drainage is necessary. This is strictly an 
aseptic procedure and no complications 
need be apprehended. The area will prob- 
ably be “black and blue” for several 
days. 

COMMENT 

Mere knowledge of anorectal and colonic 
diseases is not sufficient to practice modern 
proctology. One must be thoroughly trained 
in surgery, have a reading knowledge of 
internal medicine and be familiar with allied 
and contributory conditions. 

Diabetic patients are said to complain of 
pruritus and occasionally this may be true. 
If such complication does not clear up with 
proper diabetic treatment, its continuation 
may be due to an accompanying secondary 
infection or to a specific allergic response 
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which may have nothing to do with the 
diabetes. 

Hypothyroidism is occasionally accom- 
panied by a mild pruritus ani, and when 
suggested by a physical appraisal — low 
blood pressure, unusual fatigue, dizziness — 
a metabolism test or a therapeutic test will 
determine the diagnosis and adequate thy- 
roid administration should follow. 

Anthony Bassler,^ confirming Murray’s 
work on the relation of the Bacillus fecalis 
to pruritus ani, reports excellent results and 
gives specific directions for its treatment 
with vaccine. I believe his results arc 
secured by desensitizing the patient with 
vaccine. These bacilli are often found when 
there is no evidence of pruritus ani which 
supports my conception of allergy. The 
same deductions may be made when patent 
crypts are present. In my opinion, thej^ do 
not cause pruritus ani unless the host is 
sensitized to some of the bacteria or their 
secretions which are always present. Kallet 
reported to me the history of a man who 
was sensitized to some ingredient in hemor- 
rhoidal suppositories, the patch test being 
very positive. His local irritation disap- 
peared when the use of these suppositories 
was discontinued. 

Beware of confusing chemical irritation 
with an allergic reaction. Glycerine sup- 
positories as used in children particularly, 
cause a sustained local irritation in many of 
them. A patch test should determine 
whether it is due to idiosyncrasy or chem- 
ical irritation. 

Violet ray treatment of pruritus ani is to 
be condemned since the effect is to ag- 
gravate the condition. 

Roentgen ray treatment was accurately 
outlined by Kallet^ in 1938; “Satisfactory 
palliation in most instances — .” It has its 
place. 

Histaminase is affording interesting de- 
velopment in its relation to allergy. 


I prefer perianal neurotomy or the injec- 
tion of an oil soluble anesthetic to the 
devastating complications that result from 
injecting alcohol. 

Many treatments have been tried and 
discarded, while others are still in the ex- 
perimental stage. Among the latter is the 
novel procedure of tattooing® mercury suc- 
cinamide or sulphide into the involved 
skin; this has been suspected of irritating 
the kidneys. The objective seems com- 
parable to iontophoresis. 

CONCLUSION 

In representing my conception of pru- 
ritus ani, I realize that a complex diagnostic 
problem is presented. However, if a solu- 
tion is to be found, advantage must be 
taken of the modern research in physiology 
and biology. 

Courtesy of The Year Book Publishers, 
Chicago, from a manuscript in preparation. 
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A DISCUSSION of this subject seems 
important for three primary rea- 
sons : The incidence of the condition 
is higher than generally supposed; the 
marked tendency for these tumors to under- 
go malignant degeneration is not suffi- 
ciently appreciated, and the majority are 
amenable to office measures of treatment. 

A polyp can be defined as any peduncu- 
lated or sessile growth projecting into the 
lumen of the bowel, either the result of 
hypertrophy or hyperplasia of the mucous 
membrane, or else as a benign true tumor. 

These growths in general may be classi- 
fied as follows; 

A. True benign tumors 
I. Lipomas 
2, Fibromas 
3, Leirayomas 
4. Adenomas 
5, Angiomas 

B. Adenomas 
i. Single 
2. Multiple 

C. Multiple polyposis — also called pol- 
ypoidosis (Broders) 

Multiple polypoid disease (Buie) 
i. Congenital type 

a. Adolescent (Erdman) or pol- 
yposis universalis (Susman) 
2. Acquired type 

a. Adult (Erdman), polypi (Sus- 
man) 

b. Postlnflammatory — called pol- 
yposis cystica intestini (Fel- 
sen) 

Pseudo-polyposis (Rankin) 
Colitis polyposa (Virchow) 

As is evidenced from the above outline, 
the nomenclature within the multiple 
polyposis group is much confused, many 


of the different investigators having coined 
a word which they feel best describes the 
condition. The congenital type includes 
those cases usually appearing in adolescent 
or early adult life in which a strong familial 
trait is evident, and which gives no history 
of previous inflammatory or ulcerative 
disease. The acquired type of multiple 
polyposis designates those cases which 
follow extensive inflammatory disease such 
as ulcerative colitis, bacillary dysentery, 
amebiasis and tuberculosis of the colon. 

The true benign tumors are relatively 
rare and are listed only because they must 
be considered in the differential diagnosis 
of any colonic tumor; otherwise they are 
outside the scope of this paper. 

As suggested in the introduction, the 
incidence of polyps in the rectum is higher 
than is generally supposed. Stewart found 
polyps in 4.19 per cent of 1815 consecutive 
autopsies, while Susman in a careful search 
of each specimen, found sixty-five simple 
or multiple polyps and one case of dis- 
seminated polyposis in 1100 autopsies, or 
an incidence of 6 per cent. 

From the clinical side, Buie reported see- 
ing 1234 patients with some type of pol- 
ypoid disease of the colon at the Mayo 
Clinic in a ten-year period. This amounted 
to one patient in thirty-five of those com- 
plaining of disturbed bowel function. Of 
these 86.5 per cent had only one or a few 
polyps; 9 per cent were associated with 
chronic ulcerative colitis and 4.5 per cent 
were of the diffuse congenital type. The 
average age was about 50 in the solitary 
group and 31 in the congenital and post 
inflammatory group. Approximately 70 per 
cent of all colonic polyps occur in the 
rectum. 


From the Department of Proctology, Wayne University. 
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Hypertrophied anal papillae, which ma^' 
take on a polypoid form, are anal lesions 
and hence are not included in this discus- 
sion. Furthermore, they are not of ade- 
nomatous nature. 

There are two main schools of thought 
concerning the origin and development of 
these tumors. The theory first formulated 
by Ribbert is the more generally accepted 
but is losing ground as more evidence be- 
comes available. He was of the opinion that 
the polyps originated from embryonal cell 
rests which may remain unaltered or be- 
come activated either by local irritation or 
from constitutional changes. The other 
view places the main emphasis on local 
inflammatory causes, but does not exclude 
some analogue peculiar to the individual. 

Gray has reported a well studied case in 
which allergens were the cause of bowel 
symptoms in a case of polyposis, as all 
symptoms were promptly controlled on 
their removal and periodic barium enema 
studies showed a gradual disappearance of 
the polyps themselves. 

The observations by Hoelzel and Da 
Costa on the colons of rats in which they 
were trying to produce duodenal ulcers by 
using high roughage diets seem to me of 
great importance in this question of eti- 
ology. They observed varying degrees of 
polyposis of the colon in 34 per cent of 250 
rats. They felt that the intestinal stasis 
produced by such diets was the main causa- 
tive factor. 

Pathologically, the lesions are adeno- 
matous outgrowths of the mucosa of the 
colon or rectum into the bowel lumen. They 
may be sessile or pedunculated, smooth 
surfaced or papillomatous. The core or 
stalk is made up of vascular connective 
tissue covered by thickened mucosa, sur- 
rounded by a head which consists of a mass 
of adenomatous tissue of columnar cell 
type. The pedicle is produced by the tug of 
peristaltic action and the effect of the fecal 
current itself. 

Histologically, polyps associated with 
chronic ulcerative colitis and bacillary 
dysentery are identical with other types 
when well developed, but their process of 


formation has no doubt, been quite differ- 
ent. They represent islands of swollen 
mucosa or small strips left surrounded by 
areas of ulceration. As healing takes place 
these take on definite adenomatous charac- 
teristics. It is interesting to note that if 
these growths do become malignant the 
grade of malignancy is usually higher than 
in those of the congenital type. 

Several attempts have been made to 
classify colonic polyps on the basis of their 
histologic structure with a view to deter- 
mining those most likely to undergo malig- 
nant change. Both Fitzgibbon and Rankin’s 
and Schmieden and Westhues’ classifica- 
tions are worthy of note but the pathologic 
distinctions in the latter grouping seem 
more clear cut: 

Group /. Polyps the size of a cherry to a 
walnut; iisuallj' solitary; often found in chil- 
dren; pedunculated; rich in stroma and with 
gland formation. No anaplasia is present. These 
rarely turn malignant. 

Group 11 . Single; organoid in type; variable 
in size, but may reach the size of an apple. The 
stroma is in papillary form. The glands are 
elongated and irregular, with epithelium show- 
ing active proliferation. Anaplasia begins in the 
center or periphery and spreads laterally. 
These usually become malignant. 

Group 11 J. Variable in size; usually small 
and multiple; sessile; highly anaplastic and 
disposed to penetrate into the gut wall. This 
group always becomes malignant. 

Practically, while the tip of a polyp is 
most likely to be the first site of malignant 
change, whether or not the pedicle is in- 
volved is the most important fact in plan- 
ning treatment. Clinically, a sessile polyp 
over I cm. in diameter is to be regarded as 
dangerous. 

Manheim and Druckerman’s recent re- 
port is the only case on record in which one 
solitary polyp was traced by tissue studies 
from a benign state to one of definite malig- 
nancy. Yet the circumstantial evidence 
that this is of relatively frequent occur- 
rence is overwhelming. These studies are 
from two different view points: First, the 
incidence of carcinoma in polyp cases aver- 
ages about 30 per cent, varying from 23 per 
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cent in Susnian’s series to 45 cent in 
Yeoman’s; conversely, the incidence of 
polyps in specimens of carcinoma averages 
42 per cent. It would seem only axiomatic 
from these studies that the greater the 
number of polyps the greater the likelihood 
of malignant change. 

The symptoms produced by polyps and 
polyposis vary with the degree of involve- 
ment, but are absent or negligible all too 
frequently. The masses are usually discov- 
ered on routine examination. The passage 
of blood and mucus is the most frequent 
sign. The blood is usually fresh, with or 
following stool, and not in large amounts. 
Diarrhea is the next most important com- 
plaint. This is intermittent at first, becom- 
ing progressively more severe. Tenesmus is 
proportional to the proximity to the sphinc- 
ter and the size of the mass. Pain, if any, is 
crampy and intermittent unless the polyp 
has prolapsed outside the sphincter. Nau- 
sea is rare except with higher degrees of 
obstruction. Loss of weight is a late mani- 
festation and is due to diarrhea, obstruc- 
tion or malignant degeneration. Anemia is 
proportional to the blood loss. Obstruction 
is encountered not as frequently from the 
size of the growth as from the sudden 
production of intussusception. Several of 
such cases have been reported. The tumor 
may prolapse if it is situated low down and 
has a long pedicle, but recently a prolapsed 
case was seen in which the pedicle was 
attached in the sigmoid ten inches from the 
anal orifice. This tendency for the polyp to 
prolapse is more common in children in 
whom the supports of the rectum are 
weaker and the tissues more elastic. 

The diagnosis is usually made by direct 
examination. The personal history is only 
suggestive, but the family history is impor- 
tant in the cases of multiple involvement. 
Digital examination will disclose the low 
tumors, but if a long pedicle is present it 
may be mistaken for a hard fecal mass. 
Sigmoidoscopy will disclose at least 70 per 
cent of all colonic polypi. Those above the 
reach of the sigmoidoscope are shown bj^ 
barium enema .x-ray, especially when the 
double contrast method of Weber is used. 


The larger tumors should be biopsied before 
deciding on treatment, but the small soli- 
tary polyps can usually be removed com- 
pletely, easily and safely, especially if the 
tissue is sectioned at once. 

TREATMENT 

The palliative treatment of colonic 
polyposis should be used only while prepar- 
ing the patient for the curative measures or 
when the latter is contraindicated. The 
palliative treatment may consist of a high 
caloric, soft, low residue diet with mineral 
oil if partial obstruction is present or if it is 
necessary to keep the fecal material of soft 
consistency. Any existing anemia should 
receive attention. Some relief of symptoms 
has been said to follow the use of enemas of 
a colloidal suspension of mercuric chloride. 
Bleeding may be lessened bj^ an enema of 
acacia, bismuth and adrenalin. X-ray and 
radium therapy have been mainly unsatis- 
factory. With Gray’s experience in mind, 
allergens may well be searched for and 
removed when found. 

Fulguration through the sigmoidoscope 
for the 70 per cent of polyps which can be 
reached by this instrument is the treatment 
of choice. The growths with a pedicle can 
be removed easily with little or no danger 
of hemorrhage with the high frequency 
snare, using a slow cutting current, while 
the smaller and sessile growths are effec- 
tively destroyed by electrocoagulation. The 
greatest caution must be used in treating 
those growths lying above the peritoneal 
reflection so that the bowel wall is not 
pierced. In this respect, the high frequency 
snare and the bipolar electrodes are much 
safer than unipolar coagulation. The polyps 
over 3 cm. in diameter with a thick stalk 
should be removed in the hospital, as fre- 
quently a large artery will be encountered 
in the pedicle which may be hard to control. 
The other patients may, however, be 
safely treated in the office with proper 
equipment. A suction apparatus connected 
with a long nozzle to remove the smoke and 
keep the field dry greatly facilitates the 
work. No anesthetic is necessary or desir- 
able unless it is for sphincteric relaxation 
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when an unusually large scope is required. 
Bed rest for the first forty-eight hours is 
preferable, and no strenuous exercise should 
be done for ten days. 

The single polyps low down in the rectum 
may be excised with scissors and the base 
transfixed with a suture. The lesions be- 
yond the reach of the sigmoidoscope require 
more radical measures and are hence out- 
side the seope of this discussion. 

CONCLUSIONS 

I. The incidence of single and multiple 
polyps in the rectum approaches 3 per cent 


in clinical practice and 5 per cent in au- 
topsy material. 

2. All polj^ps in the rectum are potenti- 
ally malignant and the probability increases 
with the number present, approaching 100 
per cent in the disseminated types of 
polyposis. 

3. The diagnosis and treatment of the 
majority of rectal polyps is a safe office 
procedure with proper equipment. 

4. The pedunculated polyps are best re- 
moved by the high frequency snare, while 
the sessile growths should be destroyed by 
fulgu ration. 


That urethral polypi at times produce sensory impulses cannot be 
denied. The nature of these sensations varies with the location of the polj^p 
pedicle. 

From — “Office Urology” Ijy P. S. Pelouzc (W. B. Saunders Company). 



RUPTURE OF THE BLADDER 

Paul C. Fleri, m.d. 


BROOKLYN, 

E UPTURE of the bladder is nearly 
always due to trauma and is favored 
^ by vesical distention and pre-exist- 
ing disease of the bladder wall. The dis- 
tention is usually from a bladder neck 
obstruction, a stricture of the urethra or 
neglect of micturition particularly during 
drunkenness. 

Trauma may be divided into internal 
and external: The external is due to falls 
and blows, while internal trauma is usually 
due to either straining at stool, micturition 
or parturition. Rupture of the bladder 
occurs most frequently in adult males, and 
the posterior superior portion of the vault 
of the bladder is very often involved be- 
cause this section is its weakest part. 

Rupture of the bladder may be complete 
or incomplete. In either case, early and 
speedy operative treatment is imperative. 
No operative procedure will be of any 
benefit without free bladder drainage. In 
incomplete rupture involving only the 
mucosa and submucous membrane, cys- 
totomy is preferable to catheter in situ 
because of the danger of pelvic cellulitis 
which comes on insidiously and which, 
when evident, is too late to combat. 

Rupture of the bladder may be intra- 
peritoneal or extraperitoneal. Both of these 
types give similar symptoms, except that 
in the intraperitoneal type we are con- 
fronted with a more serious situation 
presenting the added symptoms of peri- 
tonitis. The differential diagnosis of the 
two is not of much importance since both 
require immediate surgical intervention. 

In the intraperitoneal type of rupture 
the immediate symptoms are more or less 
severe shock, pain and a frequent desire 
to urinate with inability to do so. Fre- 
quently a few drops of blood are passed at 
each attempted micturition. The extrav- 
asation of urine may cause rigidity and 


NEW YORK 

distention in the region of the bladder. 
With involvement of the peritoneum signs 
of free fluid appear in the abdominal cav- 
ity. Later symptoms of peritonitis cloud 
the clinical picture. The severity of the 
peritonitis depends on whether or not the 
urine is infected; if infected, the case may 
terminate fatally from toxemia in a short 
period of time. If we are dealing with an 
extraperitoneal rupture, a palpable mass 
appears within twenty-four hours with 
more or less pain in the bladder region. 
A palpable mass in one or both flanks 
indicates that the urine has dissected its 
way upward. With infection evidence of 
sepsis quickly follows. 

The mortality rate is rather high. The 
earlier the diagnosis and operative treat- 
ment, the lower the mortality rate. The 
prognosis is much better if intraperitoneal 
rupture does not occur. In many instances 
the diagnosis is not very difficult, but pain 
in the lower abdomen, tenasmus, bloody 
urine and difficulty of urination should be 
sufficient to determine the probable pres- 
ence of bladder Injury. 

In many Instances rupture of the bladder 
is associated with injury to the pelvis. 
Diagnosis is made according to the historj^ 
of the Injury in the bladder region, the 
presence of shock, the inability to void 
and the presence of blood in the catheter- 
ized specimen. 

Radiographic methods of diagnosis are 
employed but cystocopy is practical and 
more readily applied. It gives a higher 
percentage of positive diagnosis. It cer- 
tainly does not add risk, as some believe, 
provided, however, that the operation is 
prompt. 

In making a diagnosis by radiographic 
method, the patient is told to void. If, 
however, the patient is unable to void, he 
should be catheterized and the bladder 
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filled with a 4 per cent sodium iodide or 
a 5 to 10 per cent hippuran solution. 
Filling should be stopped when the patient 
complains of discomfort. If the patient 
does not complain, it should be stopped at 
300 cc. and this amount should be carefully 
noted. A series of cystograms is then 
taken, the patient being so placed that the 
entire bladder outline is shown. The films 
when developed will show an indistinct 
picture with extravasated dye outlining 
the ruptured bladder. If a catheter cannot 
be passed, a urethrogram should be taken 
to demonstrate the nature of the urethral 
injury. 

Intravenous urography may also be 
employed. As a ruptured bladder is sus- 
pected or seems probable, skiodan is given 
intravenously. Five minutes after the 
injection of the dj'e, the first picture is 
taken, and ten minutes later, the second 
picture. These very often show an extrav- 
asation in the region of the rupture. When 
there is delayed renal function, later pic- 
tures are taken at fifteen minute intervals. 

For diagnostic purposes simple catheter- 
ization without the injection of fluids or 
air is safer and usually sufficient. The use 
of a catheter at times may prove a failure 
with larger tears in the bladder waff. The 
catheter may drain the peritoneal cavity 
which may contain a large amount of 
urine, or then again the constant desire to 
void and the uncertainty of the amount 
voided nullifies its purpose to confirm an 
empty bladder. Where the tear is high 
and not large, it is possible to inject as 
much as 300 cc. of fluid and still recover 
the amount injected. This fact was revealed 
by one of our cases. In some cases the use 
of the cystoscope to locate the point 
of rupture proves fallacious, particularly 
when there is much bleeding and when the 
bladder cannot be filled sufficiently because 
of the size of the tear which offers poor 
visualization. In some cases fluroscopic 
observation as a means of diagnosis is 
useful. Air is introduced through the 
catheter. With an intraperitoneal rupture 
the air accumulates at the highest point 


immediately under the peritoneum when 
the patient lies on bis side. IF the patient 
then sits up, the air is seen to collect 
under the diaphragm. - In extraperitoneal 
rupture the air spreads perivesically or 
into the abdominal wall. This method, 
however, maj' be dangerous because of 
spread of infection or air embolism. Con- 
trast cj'stography may be useful in this 
procedure; The bladder is filled to a point 
of discomfort with a four per cent solution 
of sterile sodium iodide or dilute hippuran 
or some other dye, with 300 cc. as a 
maximum. The picture is then taken, the 
bladder emptied and finally refilled with 
air for the contrast picture. 

Rupture of the bladder is as much a 
surgical emergency as is an acute condi- 
tion within the abdomen. Delay is equally 
dangerous. The diagnosis should be made 
within a few hours and supportive meas- 
ures instituted in the meantime. 

Surgery consists of suprapubic explora- 
tion. When extraperitoneal exposure re- 
veals no extravasation, the peritoneum 
is opened and a careful search made. 
The peritoneal surface of the bladder is 
examined for a tear and to determine the 
presence or absence of any pre-existing 
pathology of the bladder waff. A tear can 
be repaired and the peritoneal opening 
closed before opening the bladder. How- 
ever, the rent in the bladder may or may 
not be sutured. In the author’s opinion, it 
makes no difference either way unless the 
rent is too large. Of course, the operative 
procedure depends on the condition of the 
bladder wall. A diseased wall should be 
resected and closed tightl}^ but whatever 
procedure is employed suprapubic bladder 
drainage is always indicated. 

In vesical rupture a careful history and 
phj'^sical examination are very important 
and in many cases are sufficient for a 
positive diagnosis without the aid of -v-ray 
or instruments. Symptoms such as supra- 
pubic pain, bloody urine, an empty or 
nearly empty bladder with abdominal 
rigidity or free fluid with a pafpabfe mass 
are usually present. 
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SUMMARY 

In rupture of the bladder, whether com- 
plete or incomplete, intraperitoneal or 
extraperitoneal, the diagnosis should be 
made within a few hours followed by 
prompt operative treatment. In many 
cases a careful history and physical exam- 
ination are sufficient for the diagnosis. 
Diagnosis by use of the catheter is gener- 
ally unreliable; extreme caution should be 
observed in evaluating findings from its 


use. The cystoscopic method of diagnosis 
is most reliable and gives a higher percent- 
age of positive diagnosis. It is preferable 
to the radiographic methods; in fact, from 
a practical standpoint, the use of the 
cystoscope surpasses all other methods of 
diagnosis. 

The earlier diagnosis is made and oper- 
ative treatment instituted, the lower the 
mortality rate. The mortality rate is high- 
est in the intraperitoneal rupture, particu- 
larly when septic peritonitis supervenes. 


Bladder pain varies from the slight diseomfort of trigonal congestion 
to the intense, agonizing pain of acute distention. It may be continuous or 
intermittent, aching, burning or lancinating. 

From — “Office Urologj'” by P. S. Pelouze (W. B. Saunders Company). 



POSTOPERATIVE PAROTITIS* 

George Crile, Jr., m.d. and Wilkins R. Manning, m.d. 

CLEVELAND, OHIO 


I N spite of the many careful studies that 
have been made on the subject of post- 
operative parotitis, its etiology is still 
obscure. Although not particularly com- 
mon, parotitis is an unpredictable and 
dangerous postoperative complication and 
is sufficient in frequency and importance to 
merit consideration. 

INCIDENCE 

Studies of the incidence are confusing, as 
parotitis occurs in general surgery in from 
one in 800 to one in 10,000 cases. The inci- 
dence in general surgery at the Cleveland 
Clinic was one in 1500 cases. We have 
found that certain intra-abdominal opera- 
tions carry with them a higher incidence of 
parotitis than others. At the Cleveland 
Clinic Hospital, colon surgery showed an 
incidence of one in 125, which is compara- 
ble with the report of Rankin and Palmer® 
who give an occurrence of one in 135 cases 
of colon surgery. Over half of the cases of 
parotitis in our series occurred following 
colon surger}^ 65 per cent of these cases 
complicating the postoperative course of 
patients having abdominoperineal resec- 
tions of the rectum, making the incidence 
in that procedure one in twenty. 

ETIOLOGY 

Since parotitis was first described in 
1834, several theories for its etiology have 
been presented. Among these are: 

I. Sympathetic — a relationship between 
the parotid gland and the generative 
organs. 

2. Heat degeneration — hyperpyrexia 
causing a breakdown of gland substance. 

3. Toxin excretion theory — failure to ex- 
crete the toxins present in the gland during 
a generalized disease. 


4. Lymphatic — a possible cause, but pre- 
supposes an infection in the parotid area. 

5. Traumatic — caused by trauma over 
the gland. 

6. Abdominal reflex — based upon the 
fact that the action of the gustatory nerve 
is inhibited when a loop of intestine is 
drawn from the abdominal cavity. 

7. Hematogenous — a theory widely held 
today, that postoperative parotitis is due 
to a septic thrombus. 

8. Ductogenous or ascending — a direct 
extension of organisms from the mouth. 

Modern opinion favors the ductogenous 
theory. Although there is no reason that 
hematogenous infection should not occur, 
it is difficult to produce indisputable clini- 
cal and bacteriologic evidence that such is 
the case. 

Studies were undertaken to confirm the 
findings of those who stated that the termi- 
nal third of Stenson’s duct normallj’' con- 
tains organisms which are predominately 
staphylococci. Smears and cultures of the 
parotid ducts and the alveolar border oppo- 
site the orifice of the duct were taken in 
twenty-five normal individuals. Staphylo- 
cocci were present in the majority of cases; 
the culture was sterile in only one-half of 
the cases. In order to determine the effect 
of poor oral hygiene on the concentration 
of staphylococci in Stenson’s duct, ten 
patients who were considered to have foul 
mouths were subjected to the same proce- 
dure. Both smears and cultures showed 
that the ducts contained about twice the 
number of staphylococci and that the cul- 
tures were sterile in only a third of the 
cases. 

Cultures were taken from the mouths of 
individuals before and after operations and 
severe illnesses. The staphylococci present 
only in small numbers before operation 


From the Cleveland Clinic. 
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became more numerous after operation. 
When the mouth did not become dry and 
when proper postoperative oral hygiene 
was given, the organisms did not increase 
in number. An interesting fact was that the 
sublingual region contained only a few such 
organisms. This, perhaps, can be attributed 
to two factors; (i) the incessant motion of 
the tongue keeping the area clean, and (2) 
the fact that the submaxillary gland con- 
tains mucin in its secretion, a substance 
which has been proved by Seifert” to be 
a bactericidal agent both in vitro and in 
vivo, 

Wolbach and Bessey” have shown that 
vitamin a deficiency causes atrophy of the 
epithelial lining cells of many of the epi- 
thelial structures, including the salivary 
glands, genitourinary tract, respiratory 
tract and the eyes. Following atrophy, 
proliferation of basal cells was seen which 
produced stratified epithelium of keratin- 
ized cells in place of the normal columnar 
epithelium. Such metaplasia often would 
result in the accumulation of desquamated 
cells in the acini and ducts of the various 
organs and would tend to occlude the ducts. 
Since Stenson’s duct normally contains 
bacteria, it was logical to presume that in 
the presence of epithilial changes and possi- 
ble occlusion and stasis, infection might 
easily occur and parotitis might quickly 
follow. Therefore, a group of cases with 
colon disease was studied to determine 
whether or not a deficiency of vitamin a 
might be a factor in the production of the 
high incidence of parotitis in these cases. 

Twenty-two patients having carcinoma 
of the colon were tested for dark adapta- 
tion by the Frohring apparatus. Sixteen 
had a reading which showed a definite 
deficiency of vitamin a. Postoperative 
parotitis developed in five of the sixteen 
patients, and postoperative pneumonia de- 
veloped in three. In the six cases having 
normal biophotometer tests, the only com- 
plication that occurred was a single case of 
pneumonia. Although this experience is too 
small to allow us to draw any conclusions, 
we are continuing to study all cases sub- 


jected to colon surgery and to test them for 
vitamin a deficiency. 

REVIEW OF SIXTY CASES OF PAROTITIS 

The average age of the sixty patients 
who developed postoperative parotitis was 
50H years. The sex was evenly divided and 
the season of the year seemed to play no 
part. The parotitis was first observed be- 
tween the first and the eighteenth post- 
operative day, the time of onset of the 
average case being on the fifth postopera- 
tive day. The side involved was not signifi- 
cant, for a third were bilateral and in the 
remaining two-thirds each side was in- 
volved in an equal number of cases. A 
careful survey of the general condition of 
the patient indicated that forty of the 
sixty were in good condition, eight in fair 
condition and twelve in poor condition. 

The duration of the operation played no 
part in the development of parotitis. 

Anesthesia was considered as a possible 
factor, but over half of the cases had spinal 
anesthesia and the remainder had a com- 
bination of local and nitrous oxide or ether 
and nitrous oxide anesthesia. Atropine was 
given in only twenty of the sixty cases. 

In this series of cases, dehydration rarely 
occurred; the patients usually received 
adequate amounts of fluid parenterally. 
However, many patients were not allowed 
fluid by mouth until the second or third 
day and did not have the best possible 
postoperative oral hygiene or oral hydra- 
tion. Parotid stimulation by forceful masti- 
cation, as by chewing gum, was not insisted 
upon immediately after operation. 

High urea estimations existed in nearly 
every case of parotitis and incision and 
drainage of the gland often was accom- 
panied by a recession of the level of blood 
urea. We believe, however, that the urea 
retention is associated with the toxemia 
and dehydration, and is more often the 
result than the cause of the parotitis. 

It is interesting to note that pain over 
the temporomandibular joint upon opening 
the_ jaw was the earliest complaint of the 
majority of the patients with postoperative 
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parotitis; swelling first appeared six to 
eight hours later. 

In summary, the chief factors in the 
production of postoperative parotitis are: 
(i) Oral sepsis and inadequate dental 
prophylaxis; (2) inhibition of salivation; 
(3) dehydration; (4) absence of mastication 
and failure of the attendants to provide 
proper postoperative oral hygiene; (5) vita- 
min A deficiency resulting in an alteration 
of the epithelium and a lowering of its 
resistance to infection; and (6) a peculiar 
tendency for parotitis to occur following 
colon surgery. 

MORTALITY 

A review of the literature reveals widely 
differing mortality rates. Mortality rates 
are given on the basis of gross mortality in 
some series, as well as on actual mortality 
from the complication itself. In our series 
there were fifteen deaths, three definitely 
caused by parotitis, two in which parotitis 
was a definite contributory factor, and ten 
in which parotitis played only a small role 
in the death of the patient. Although death 
from parotitis alone is rare, we believe that 
parotitis contributes to death when it is the 
chief factor responsible for the terminal 
depression. The mortality is increased 
markedly if incision and drainage is neces- 
sary, whereas prompt and adequate treat- 
ment, particularly deep roentgen therapy, 
seems to reduce the mortality. Incision and 
drainage was performed in twenty-three 
cases, with a mortality rate of 43 per cent; 
thirty-seven patients were treated without 
operation, with a mortality rate of 1 1 per 
cent. 

TREATMENT 

In postoperative parotitis, as in any 
other condition in which the actual causa- 
tive factor is unknown, treatment has been 
variable and a multitude of therapeutic 
measures have been advocated. Treatment 
includes three essential points : preoperative 
preparation, postoperative care and active 
treatment if the complication develops. 

Prophylaxis includes hydration, oral 
cleanliness and the assurance of no existing 


vitamin a deficiency. The fluid intake of 
the patient should be maintained at a 
norma! level. Transfusion, particularly in 
an individual with carcinoma, often is of 
value. Careful and thorough dental prophy- 
laxis is usually indicated. The preoperative 
medication should be designed to avoid 
general depression and depression of saliva- 
tion. General vitamin therapy should be 
given in all cases of colon disease. Since 
vitamin a deficiency is considered to be a 
possible factor in the production of paro- 
titis and if a known deficiency of this 
vitamin exists, large amounts of vitamin a 
should be given prior to operation. 

Postoperative care should include hydra- 
tion, oral hygiene and stimulation of saliva- 
tion. Stimulation of salivation by simple 
chewing is one of the most important pro- 
phylactic measures because such mechani- 
cal cleansing of the duct obviates bacterial 
stasis. Chewing of gum should begin within 
the first twenty-four hours after operation. 
Although the use of lemon candy may 
stimulate salivation, we do not believe that 
its prophylactic value is equal to that 
of forceful mastication. Vitamin therapy 
should be given parenterally until the pa- 
tient is able to take vitamins by mouth. 
Vitamin A, while not yet generally avail- 
able for parenteral injection, should be 
given as soon as possible. 

Because it is impossible to determine 
whether or not the parotitis will subside or 
will suppurate, at first it is necessary to 
treat all active cases alike. Once postopera- 
tive parotitis is known to be present, the 
following measures should be instituted 
immediately: 

T. Active Maslicalion. The patient must 
be urged to chew gum. Although pain 
exists, chewing must continue. 

2. General Supportive Measures. 

3. Sulfathiazol. This drug favorably in- 
fluences the course of staphylococcal infec- 
tions and has been of value in several cases 
of parotitis in which it has been used. 

4. Roentgen or Radiwn Therapy. Ra- 
dium has been used by some and is of 
value, but in our opinion roentgen therapy 
is the treatment of choice if given imme- 



New Senins Vol. L, No. 3 


Crile, Manning Parotitis American Joumnl or SurRcry 667 


diately after the determination of the 
presence of postoperative parotitis. The 
value of roentgen therapy is diminished if 
given after the first few hours of the onset 
of the complication. Treatment may be 
given with any portable machine whose 
output is known, and requires application 
for only a few minutes. Generally only 200 
to 400 r units are required, giving approxi- 
mately one-half skin erythema dose, but it 
is not harmful to give as much as five 
treatments each of 200 r units over a period 
of ten days. The value of roentgen therapy 
is increased because of its ready availabil- 
ity, its rapidity of application and the ease 
of proper control and concentration. 

5. Incision and Drainage. If roentgen 
therapy has failed and if the patient has 
not shown clinical improvement, it occa- 
sionally is necessary to incise and drain the 
gland. Most cases should be observed for 
from five to six days before surgical inter- 
vention. The incision need not be large, as 
adequate drainage can be obtained through 
a small incision if the capsule of the gland 
is broken and the abscess drained. 

SUMMARY 

1. Postoperative parotitis is a fre- 
quent and important complication of colon 
surgery. 

2. Death from parotitis alone is rare 
but the additional burden of this complica- 
tion may be the factor precipitating an 
unfavorable end result. 

3. The majority of infections probably 
are ductogenous in origin, and the respon- 
sible organism is the staphylococcus. 

4. It is logical to regard the presence of 
postoperative parotitis as evidence of de- 
creased resistance to organisms frequently 
present in the mouth. 

5 . Vitamin a deficiency with attendant 
atrophy of the epithelial cells of Stenson’s 
duct may be responsible for the lowered 
resistance of the parotid gland. Occlusion 
of the duct secondary to salivary stasis is 
possible because of the accumulation of 
keratinized cells produced during the proc- 
ess of metaplasia. 

6. Staphylococci exist normally at the 


terminal third of Stenson’s duct. Oral hy- 
giene seems to govern the concentration of 
such organisms. 

7. The biophotometer test indicates 
the presence or absence of sufficient vitamin 
A in the system. If a vitamin A deficiency 
is shown to exist, it should be corrected. 

8. Preoperative care should include hy- 
dration and oral hygiene. 

9. Postoperative prophylaxis should 
consist of continuance of oral hygiene, 
hydration and the institution of active 
mastication as soon as possible. 

10. Treatment after parotitis has devel- 
oped should include roentgen therapj^ ap- 
plied immediately, regardless of the hour 
or the condition of the patient. Sulfathiazol, 
whose action against the staphylococcus 
might prevent bacteremia, should be given. 

11. Incision and drainage usually is not 
required. 
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FRACTURES OF THE NASAL BONES='= 

Paul M. Moore, Jr., m.d. and Harold E. Harris, m.d. 

CLEVELAND, OHIO 


T he great importance of the proper 
treatment of nasal fractures, both 
from the cosmetic and functional 
standpoints, is all too frequently under- 
estimated by the attending physician as 
well as b}’’ the patient himself. This neglect 
is apparently due to a lack of realization of 
the handicap produced by nasal disfigure- 
ment and the fact that the edema of the 
adjacent soft parts hides the displacement 
of the fragments. 

An undesirable deformity becomes a 
matter of considerable economic and social 
as well as psychologic importance to the 
patient, especially when the economic and 
social competition of today is considered. 
The patient may become “appearance con- 
scious” and refrain from all social activity. 
It therefore is imperative that fractures of 
the nasal bones receive immediate care. At 
this time their correction is relatively 
simple. Once the deformity has become 
well established, it can be remedied only by 
a difficult plastic operation. 

Particularly to be condemmed is the 
neglect of a fractured nose in a child, as any 
correction of a neglected deformity must 
wait until the nose has reached its full 
growth, which is approximately at the 
seventeenth year. In the meantime, the 
child must tolerate the discomfort of nasal 
obstruction and its sequelae, as well as the 
frank comments of his associates. 

The management of simple fractures has 
not changed appreciably in the past few 
years. 

Anatomic Considerations. The nasal 
bones are two quadrilateral, not triangular, 
bones which form the upper half of the 
bridge of the nose. They articulate above 
with the frontal bones, medially with each 
other, the perpendicular plate of the eth- 
moid and cartilaginous septum, laterally 
with the nasal processes of the maxillae. 


and below with the upper lateral cartilages. 
Any injury causing fracture of the nasal 
bones is almost certain to affect some of the 
adjacent structures. 

CLASSIFICATION OF NASAL FRACTURES 

Almost all nasal fractures may be grouped 
as either the median or the lateral type. In 
the median type, the blow generally is 
struck in the midline directly from in front. 
The type of fracture will vary with the 
nature of the blow: 

1. If moderate, the fragile inferior edge 
of the nasal bone may be fractured. 

2. If the blow is somewhat higher, the 
nasofrontal articulation may be separated 
and the inner bony arch may be displaced 
and impacted. Because the nasal spine it- 
self is supported posteriorly by the vertical 
plate of the ethmoid, there is a continuity 
of bone from the bridge to the crista galli 
Avhich explains why a blow on the nose can 
force the perpendicular or the cribiform 
plate of the ethmoid upward into the an- 
terior cranial fossa. This is more true with 
increasing age since the articulations be- 
come firmly ossified to form one solid mass 
of bone which at times transmits the force 
of a blow from one end to the other. 

3. The force of the blow may be great 
enough to cause comminution of the nasal 
bones and flattening of the entire arch. The 
bony septum again is subjected to consider- 
able trauma. At the same time, the nasal 
processes of the maxillary bones may be 
depressed. In this type of fracture, a defi- 
nite ridge can be felt at each side of the 
nose. 

In the lateral type of fracture, a blow to 
the side of the nose may fracture only one 
nasal bone, resulting in depression of that 
side of the nose, or the entire bony arch 
may be separated from its attachment at 
the base as well as from the nasofrontal 
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suture and may be deviated to one side. In 
this type of fracture a depression of the 
nasal bone and possibly of the adjacent 
part of the maxillary bone is found on the 
side the blow was struck, and the opposite 
bone will be displaced toward the other 
side. An attempt to push the opposite bone 
inward should not be made until the de- 
pressed bone or bones are elevated and 
replaced. 

Injury to the lateral cartilages or to the 
cartilaginous septum may occur independ- 
ently or in connection with bony fractures. 
Dislocation of these cartilages often leads 
to nasal obstruction or to external nasal 
deformity. These conditions resist imme- 
diate treatment, and often require a 
secondary operation for their correction. 

Fractures of the nasal bones frequently 
are compound; that is, the bones protrude 
through the skin, the mucous membrane or 
both. Infection, however, usually fails to 
develop, but if the patient blows his nose, 
occasionally the rent in the mucous mem- 
brane allows the development of a subcu- 
taneous emphysema with its characteristic 
crackling sensation on palpation in the 
tissues about the nose, eyes and lower 
forehead. 

The Nasal Septum. The tearing of the 
septal cartilage at some of its attachments 
may be evident as a marked dislocation 
Immediately after the injury, or no change 
may be seen until long after the injury 
when a ridge caused by inflammatory 
thickening is found along the previously 
loosened border. The septum may be dis- 
located from its attachment to the superior 
maxilla and may deviate in one nostril or 
the other. The most common dislocation 
occurs at the function of the cartilage of the 
septum with the vomer and the ethmoid. 

Fractures usually occur in the posterior 
two-thirds of the cartilaginous septum and 
in the anterior half of the bony septum. 
Fractures of the nasal bones with little dis- 
placement may produce no change in the 
septum. Even with considerable depression 
and comminution of the nasal bones the 
septum may appear to be unchanged, al- 


though there may be bowing or tearing at 
the seat of the fracture. 

Fractures of the septum sometimes are 
classified as horizontal or vertical. A hori- 
zontal fracture is the most common and 
produces a groove-like deformity roughly 
paralleling the floor of the nose. A convex- 
ity appears in one naris and a concavity in 
the other. A vertical fracture may occur 
anywhere in the course of the cartilaginous 
septum; but when it is situated well back, 
it must be distinguished from dislocation of 
the cartilage. 

SYMPTOMS AND SIGNS 

1. Pain usually is not marked, but if 
present, it is caused by congestion of the 
mucous membrane of the nose, combined 
with blockage of drainage from the various 
sinuses. 

2. Epistaxis occurs frequently and is 
caused by the rupture of the delicate nasal 
mucous membrane by the bony fragments. 
It may be unilateral or bilateral. It may be 
slight and cease spontaneously, or it may 
be severe enough to exsanguinate the pa- 
tient unless arrested. 

3. Nasal obstruction may result either 
from the accumulation of blood in the 
nasal passages or from the fracture or dis- 
location of the septum with swelling of 
the mucous membrane. Occasionally, a 
hematoma of the septum will produce 
obstruction. 

4. Ecchymosis is due to the subcutane- 
ous extravasation of blood and usually ap- 
pears within a few hours after the injury. 
It IS most marked in the eyelids and may 
be severe enough to close the eye. The 
severity of the hemorrhage and swelling 
usually increases for forty-eight hours and 
then subsides. Almost all of the discolora- 
tion disappears within two weeks. 

5. Bony crepitus usually can be elicited 
by digital manipulation of the nose. Its 
absence, however, does not signify that a 
fracture is not present. 

_ 6. The presence of emphysema generally 

IS definite evidence of involvement of one 
of the nasal sinuses. However, blowing the 
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nose may force air beneath the skin through 
a tear in the mucosa. 

7. External deformity is not apparent 
unless the nose has been deviated from the 
midline or has been crushed inward, de- 
pending on whether or not the blow was 
from the midline or from the side. Slight 
deformit}'^ frequently is masked by the 
swelling and ecchymosis and may easily be 
overlooked. 

8. Internal deformity in 'the nose in- 
cludes (i) deviation, dislocation or fracture 
of the septum and (2) obstruction of the air 
space on one or both sides by swelling of the 
mucous membrane, hematoma of the sep- 
tum or compression of the bony framework. 

DIAGNOSIS 

The diagnosis can be made from the 
history, symptoms and signs, except in 
cases in which the fracture is very mild and 
when edema or swelling of the soft tissues 
is slight and no e.xternal deformity is appar- 
ent. Frequently a mild case in which there 
is ecchymosis of the orbit is falsely ascribed 
to simple contusion of the soft parts. How- 
ever, in such instances there always is 
localized tenderness on pressure combined 
with the other symptoms of nasal fracture. 

Roentgenograms always should be taken. 
They usually will show the location of the 
fracture and the amount of dislocation of 
the fragments. At times, however, a 
fracture in this region will be missed by 
the roentgen rays. This is because the nasal 
bones show well on only the lateral view. 
The postero-anterior view shows them 
very poorly. Because of this roentgeno- 
grams cannot be relied upon as mueh as 
in fractures of other bones. If the fracture 
and displacement do show, a recheek 
roentgenogram should be taken after the 
bones have been set. 

GENERAL MANAGEMENT 

From a medicolegal standpoint, it is 
well to establish the presence or absence 
of external nasal deformity, nasal obstruc- 
tion and the condition of the sense of 
smell prior to the injury. 


If the trauma is sustained in an auto- 
mobile injury or on a farm, the advisability 
of administering tetanus antitoxin must 
not be overlooked. 

It must be remembered that a satis- 
factory reduction cannot be obtained 
without anesthesia. The injection of nova- 
calne along each nasolabial fold, plus 
intranasal packs of cocaine and adrenalin, 
usually will sufiice except for children or 
hypersensitive adults. In such cases, one 
of the general anesthetics should be given. 

The skin is cleansed thoroughly with 
soap and water and all dirt and foreign 
bodies are removed. Any effective present- 
day germicide may be used. Debridement 
should be conservative in respect to viable 
bone, cartilage or skin. Small fragments of 
bone never should be removed, as they 
seldom sequestrate and greatly aid the 
healing process. Lacerations should be 
sutured meticulously, subcuticular sutur- 
ing being preferred. 

Repositioning of the fragments is a 
simple matter of applied mechanics. Devia- 
tions of the entire nasal bridge or lateral 
spreading of the nasal bones can be cor- 
rected by external pressure with the 
thumbs. Depressions of the nasal bones 
may be elevated with almost any blunt 
instrument that can be inserted into the 
nostril. A nasal elevator is preferable. A 
slight degree of overcorrection must be 
maintained to allow for a tendency to 
recurrence. In depressed fractures, a quar- 
ter inch vaseline gauze pack forced upward 
between the septum and lateral wall on 
either or both sides will stabilize the frag- 
ments. This packing may remain a day or 
two, after which it is removed or replaced. 
Occasionally the fragments will be im- 
pacted sufficiently to remain in proper 
position. 

In lateral deviations and outward dis- 
placements some type of external splint is 
needed for stabilization. A bandage roll 
held against either side of the nose by 
adhesive tape, or a splint molded from 
dental compound, plaster of Paris or soft 
metal is satisfactory. For difficult lateral 
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deviations, a head band appliance may be 
neeessary to exert sufheient lateral pressure. 

If the lateral cartilages have been torn 
loose from the lower margins of the nasal 
bones or the maxillae, they must be re- 
placed. If a deformity of the septum is 
present, it will improve greatly following 
elevation of the depressed nasal bridge. 
The gauze packing used for maintaining 
elevation of the nasal bones also will 
aid in maintaining the septum in the mid- 
line, but septal fractures are difficult to 
maintain in proper position as the carti- 
laginous septum unites only by fibrous 
union. If a deformity of the septum does 
persist, it can be corrected later by a 
submucous resection. 

Fair union begins in about one week, 
while firm union may be expected in three 
to four weeks. The older the deformity, 
after the first four or five days, the more 
difficult it is to correct, and the greater is 
the force necessary to separate the fibro- 
osseous union. The skin dressings are 
continued for as long as necessary. 

COMPLICATIONS 

Infection of the external or internal 
wounds may produce abscesses. Softening 
or necrosis of bone or cartilage may develop 
following hematoma or abscess. This may 
produce secondary deformities resulting 


from the contraction of the tissues. The 
most marked example of these is the saddle- 
back nose. Emphysema may be noticed 
if the fracture opens into the nasal cavity. 
The lacrimal duct may be obstructed if 
the nasal processes of the maxillae are 
involved. The nasal bone may be forced 
up into the floor of the anterior fossa of the 
skull and intracranial complications may 
arise. Osteomyelitis, chondritis, erysipelas, 
cellulitis, periostitis or perichondritis may 
be late complications. 

SUMMARY 

The importance of careful attention to 
all injuries in the middle third of the face 
is obvious since fractures can readily be 
disguised by edema of the soft tissues. 

Improper treatment may result in the 
development of unsightly deformities which 
will impose a mental, social and economic 
handicap on the patient. 

Painstaking repositioning of fragments 
is necessary and slight overcorrection of 
the deformity is required to obtain a 
satisfactory end result. Some form of 
immobilization must be employed in many 
instances to prevent a recurrence of the 
deformity. 

Each case should have a detailed analysis 
of individual structures and not just a 
diagnosis of fracture of the nose. 




SEBACEOUS, MUCOUS, DERMOID AND EPIDERMOID CYSTS* 

John B. Erich, m.d. 

Consultant in Oral and Plastic Surgery, Mayo Clinic 
ROCHESTER, MINNESOTA 


C OMPARED to many types of neo- 
plasms affecting the body, sebaceous, 
epidermoid, inclusion dermoid and 
mucous cysts are relatively unimportant. 
However, since the majority of such tumors 
occur about the head and neck where they 
are unsightly or at least conspicuous, there 
is always a demand for the removal of such 
growths by surgical procedures which leave 
a minimal amount of residual scarring. 
While some individuals apparently are 
unconcerned over such tumors unless they 
are associated with an active inflammatory 
process, there is an increasing number of 
people who seek medical advice about such 
growths because of the fear that they may 
be of a malignant nature. Aside from the 
patient’s viewpoint, the removal of all such 
cysts is to be recommended because many 
are likely to become acutely Infected and 
suppurate for a lengthy period of time and 
because in rare instances one will undergo 
a malignant change. 

Mucous ej'sts, which are lined with 
cuboidal or columnar epithelium and con- 
tain a mucoid material, offer no diagnostic 
uncertainties on microscopic examination. 
However, many cysts of the sebaceous, 
epidermoid and dermoid varieties are diffi- 
cult to distinguish because their histologic 
structure may be very similar and because 
there is no uniformity among pathologists 
as to the exact characteristics of these 
tumors. Broders and Wilson have found 
that practically all so-called sebaceous 
cysts which are lined with stratified 
squamous epithelium do not contain the 
fatty, sebaceous and odorous material 
typical of a sebaceous gland but contain 
layer upon layer of nonfatty, odorless (un- 
less infected) keratin. They, therefore. 


prefer to call these keratin filled tumors 
“keratomas.” (Fig. i.) A true inclusion 
dermoid cyst, which develops along the 
embryonic clefts and lines of fusion, is 
lined with stratified epithelium which 
possesses sebaceous and sweat glands and 
hair follicles; the cheesy material in such 
a growth is of a sebaceous character. In the 
stratified epithelial lining membrane of an 
epidermoid c^'st, no hair follicles or seba- 
ceous or sweat glands are evident although 
the cystic contents are sebaceous in nature. 
The majority of epidermoid cj^sts are con- 
genital and develop in situations corre- 
sponding with those of inclusion dermoids. 
The former, therefore, are probably in- 
clusion dermoid cysts rather than sebaceous 
cysts; certainly, they are not keratomas. 
Confusion is added to this conception of 
epidermoid cysts since many pathologists 
consider all sebaceous cysts and keratomas 
as epidermoid tumors. For the sake of 
clarity I prefer to recognize those cystic 
skin tumors whose contents consist of 
keratin as “keratomas,” and those which 
are of acquired origin and which contain 
sebaceous material as “sebaceous cysts. 

I consider “inclusion dermoids” to be con- 
genital cysts developing along the embry- 
onic lines of fusion and containing hair 
follicles and sweat and sebaceous glands 
in their walls. “Epidermoids” are similar 
in nature to dermoid cysts with the excep- 
tion that their linings possess none of the 
previously mentioned dermal structures. 

Although keratomas and sebaceous cysts 
may arise in the subcutaneous tissues of 
any part of the body, the majority occur 
in the scalp and in the lobe and on the 
posterior surface of the ear. In these regions 
they are frequently multiple. Such tumors 
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are usually rounded, firm, and though 
freely moveable are invariably attached 
to the skin at one point, a feature which 


tirely to trauma as would occur from 
squeezing or from a blow. If such be the 
case, no pus is produced, and within the 



« » * 


Fig. !. Keratoma; the lining mem- 
brane of stratified squamous 
epithelium is apparent as well as 
the countless layers of keratin 
within the cavity of the cyst 
(X 130). 


Fig. 2. Keratoma containing a 
grade i squamous cell epi- 
thelioma; the penetration of 
malignant tissue into the keratin 
content of the cyst is visible 
(X 130). 


often distinguishes them from dermoid and 
epidermoid cysts. In the skin overlying 
many keratomas and sebaceous cysts, there 
is visible an enlarged pore from which 
cheesy material can be expressed on ma- 
nipulation of the growth. There is a wide 
degree of variability in the dimensions of 
these tumors; some are minute, scarcely 
visible nodules, while others attain a diam- 
eter of several centimeters. Inconstant also 
is the thickness of their walls, which is 
largely dependent upon the width of the 
fibrous capsule surrounding them. Those 
situated in the scalp are usually heavily 
encapsulated, while those about the face 
and ears often possess an extremely thin 
fibrous covering. 

Keratomas and sebaceous cysts, ordi- 
narily symptomless, are frequently the site 
of an acute inflammatory process in which 
the tumor becomes excessively tender and 
painful, and objectively suffers a sudden 
increase in size. Such an inflammatory 
condition may not necessarily be the result 
of bacterial Invasion but may be due en- 


course of a few days the inflammatory 
process undergoes complete resolution. 
More commonly, however, bacterial infec- 
tion is the etiologic basis for the inflamma- 
tion. Much purulent material is then 
formed within the cavity of the cyst, which 
eventually ruptures and discharges its con- 
tents. When acutely infected, the cyst 
resembles an acute abscess and exhibits 
all of the general and local symptoms which 
attend such a process. Following an acute 
infection, a keratoma or sebaceous cyst 
may resume its normal proportions and 
appearance. Occasionally, the infection 
completely destroys the epithelial lining 
and with subsequent healing the entire 
cavity of the growth is obliterated. Under 
such circumstances, the tumor disappears 
altogether and is replaced by scar tissue. 
Unfortunately, an acute infection in one 
of these tumors often becomes chronic. The 
causative organisms remain in the walls 
of the cysts and incite the production 
of purulent material which is continually 
discharged externally through a sinus 
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Such suppuration, when long continued, 
produces marked excoriation of the sur- 
rounding skin. Naturally, acute exacer- 



Fig. 3. Large dermoid cyst of tlie lloor of tlic 
mouth, pushing tiie tongue up to tlic palate and 
producing much interference \\itli articulation, 
mastication and deglutition. 

bations of chronic infection are common. 
When chronically infected, a sebaceous 
C3'st or keratoma becomes surrounded b\' 
dense fibrocicatricial tissue which maj' 
completely mask the true nature of the 
lesion. 

Much care should be exercised in re- 
moving keratomas and sebaceous c^'sts. 
If, while extirpating such a tumor, a rem- 
nant of its lining is left within the wound, 
the growth will promptly recur. Conse- 
quently, the old method of transfixing a 
sebaceous cyst, expelling its contents, and 
pulling away its lining membrane is usuall^^ 
unsatisfactorj'^ especiallj^ when the cj'st is 
not heavily encapsulated. such a proce- 
dure, a thin-walled cyst tears readily and its 
complete removal is seldom accomplished. 

It is preferable to excise a keratoma or 
sebaceous cyst through a skin incision, 
which should be made cautiousljf to avoid 
nicking the wall of the underlying cyst. 
Moreover, when the growth is situated on 
the face, the direction of the line of incision 
should follow the normal furrows of the 
skin, which greatlj' decreases the con- 
spicuousness of the ultimate scar. After 
incising the skin, two small hooks employed 
to retract the cut edges give an excellent 


exposure of the top surface of the tumor. 
Then, b}' careful blunt dissection, using a 
curved forceps or dissecting scissors, the 
entire growth can be shelled out intact. 
Although painstaking, this technic rarely 
results in tearing of the wall of the cj'st 
and assures its complete removal. Should 
there be present a sinus or pore from which 
the contents of the growth can be expressed, 
it is well to include a segment of skin sur- 
rounding this sinus in the initial incision. 
Havens has described a method of injecting 
procaine hydrochloride for local anesthesia 
between the skin and wall of the c^^st which 
renders the line of cleavage edematous and, 
in turn, facilitates dissection. He said that 
“the needle [of the sj'ringe] is inserted at a 
point near the apex of the tumor (near the 
base if the skin over the apex is ver}”^ thin) 
with the bevel of the needle turned toward 
the tumorand its shaft nearfy parallel to the 
surface of the skin. It should be inserted 
siowl V and at the same time a little pressure 
should be applied to the plunger of the 
s}'ringe. The aim is to advance the needle 
only until its tip is just under the skin. 
Usuall}', it is easj' to tell when this point 
has been reached b}'' the lessened resistance 
to the progress of the needle and also b}' 
the fact that the solution readily'^ enters the 
tissues. When properl}' inserted, the tip 
of the needle is in the line of cleavage 
between the capsule of the c^'St and the 
surrounding tissues. The solution when 
injected at this point follows the line of 
cleavage completel}' around the tumor and 
usuall}' provides perfect anesthesia.” 

Small, extreme!}' thin-walled cysts which 
occur commonly about the ears and face 
are often difficult to eradicate by the fore- 
going method of dissection. In these cases, 
removal is simplified by sharply excising a 
block of tissue surrounding and including 
the cyst. 

Following excision of a keratoma or 
sebaceous cyst, the skin edges should be 
approximated and neatly sutured with a 
fine suture material. Of more importanc^ 
however, is the care of the cavity created 
by removal of the tumor. Blood and serum 
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should be prevented from collecting in such 
a cavity by establishing complete hemos- 
tasis and by attempting to collapse its 
walls. Obliteration of the cavity may be 
effected by means of subcutaneous catgut 
sutures in small wounds and by the use of 
an external pressure dressing in those of 
large dimensions. Such care is particularly 
important after the dissection of a large 
cyst in the anterior part of the scalp. 
Should a hematoma develop here, it is 
likely to migrate downward infiltrating the 
tissues of the forehead and eyelids, a serious 
complication if the hematoma becomes in- 
fected. In addition to pressure over large 
wounds, it is advisable to Insert a drain for 
forty-eight hours ; rubber bands make most 
effective drains and leave an insignificant 
opening on removal. 

Excision of these tumors when acutely 
inflamed is strictly contraindicated. How- 
ever, under local anesthesia produced by a 
spray of ethyl chloride they may be incised 
and their contents expelled. This relieves 
the local symptoms and hastens resolution 
of the inflammatory process. As previously 
stated, an acute infection in one of these 
cysts may completely destroy its lining; 
healing of the wound may follow with 
permanent disappearance of the growth. 
But in the event that the cyst recurs, 
excision should be postponed until three 
or four weeks have elapsed following the 
active inflammatory process. 

Chronically infected cysts become sur- 
rounded by such a dense layer of fibro- 
cicatricial tissue that any line of cleavage 
which may have been present about the 
tumor is entirely destroyed. Consequently, 
their removal necessitates sharp dissection 
followed by ample drainage of the wound. 
If the cyst is situated on the cheek, sharp 
dissection should be undertaken with much 
caution for fear of injuring some of the 
fibers of the facial nerve or perhaps even the 
parotid duct. Particularly troublesome are 
chronically Infected cysts on the posterior 
surface of the neck; even after their com- 
plete excision, chronic suppuration from 
the dense scar tissue of the wound may 


persist. In such cases, in preference to 
excision, therapy should consist of expo- 
sure of the cystic cavity followed by 



Fig. 4. Inclusion dermoid cyst of the bridge of the 
nose with an external sinus. This growth had 
been noticed since the patient’s birth, was 
attached to the underlying periosteum, and 
possessed a tract of dermoid tissue extending 
between the nasal bones. Removal was 
effected by excision of the tumor together with 
the attached periosteum. The deep sinus tract 
was destrojed with surgical diathermjx 

thorough destruction of its lining and the 
surrounding tissues with surgical dia- 
thermy. The wound should then be packed 
widely open with iodoform gauze until 
healed. 

One cannot sufficiently emphasize the 
importance of examining microscopically 
everj^ keratoma and sebaceous cyst which 
is removed. Although of rare occurrence, 
malignant changes definitely do develop in 
the epithelial lining of these tumors. At the 
Mayo Clinic, we have encountered several 
squamous cell epitheliomas in keratomas. 
(Fig. 2.) In one instance, I removed such a 
growth which revealed histologically a 
grade 2 squamous cell epithelioma which 
had perforated the capsule of the cyst; in 
this case, it was necessarj'^ to electro- 
coagulate the operative site thoroughly 
after operation. Sebaceous cysts developing 
in basal cell epitheliomas are not to be 
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confused with malignant changes in a 
keratoma or sebaceous cyst. 

A mucous cyst represents a true reten- 
tion cyst in which the orifice of a mucous 
gland becomes obstructed, forcing the 
mucus subsequently secreted to accumulate 
within the lumen of the gland. Aducous 
cysts are most frequently encountered 
about the lips and within the mouth. 
Frequently, they discharge their contents 
spontaneously, and this process is followed 
by refilling of the cyst with mucus. As in 
the case of keratomas and sebaceous cysts, 
mucous cysts may become acutely infected. 
The removal of mucous cysts by excision 
is comparatively simple unless they are 
situated in inaccessible recesses of the 
oral cavity. Under such circumstances, they 
can be easily destroyed with surgical 
diathermy. 

Inclusion dermoids and epidermoids are 
simple, congenital cysts, which develop 
along the lines of embryonie fusion as the 
midventral and middorsal lines and the 
branchial clefts. Inclusion dermoids are not 
to be confused with congenital dermoid 
cysts of teratoma type, which arise from 
embryonic germinal epithelium. Occurring 
usually in the ovaries and testes, teratoma 
dermoids possess a thick wall which con- 
tains elements derived from any one or all 
three of the germinal layers. Well-developed 
struetures such as nails, teeth, brain and 
glandular tissues are frequently encoun- 
tered in these eystic teratomas. Acquired 
implantation dermoid cysts also are to be 
distinguished from congenital inclusion 
dermoids. The former type represents 
merely an inclusion cyst that develops as 
a result of trauma; a portion of skin is 
carried into the deeper structures of the 
wound where the dermal cells form a cyst 
lined with squamous epithelium. Implanta- 
tion cysts occur most commonly on the 
hands but occasionally on other exposed 
parts of the body. 

Practically all inclusion dermoid cysts 
are found about the head and neck. On 
analysis by New and the writer of 103 


dermoids of the head and neck, 49.5 per 
cent involved the oribital regions and eye- 
lids, 23.3 per cent of the floor of the mouth, 
12,6 per cent the nose and 14.6 per cent the 
median line of the lips and median line of 
the occipital, frontal and cervical regions. 
Dermoid ej'sts are prone to develop in these 
locations because they are the fusion sites 
of various embryonic structures. Adoreover, 
it is not surprising that a greater percentage 
of these cysts occurs in the orbital region 
than elsewhere when one considers the com- 
plexity of the embryonic development of 
the eyes and lids. 

Inelusion dermoid cysts, which may vary 
in size from a few millimeters to several 
centimeters, are rounded growths, situated 
in the subcutaneous tissues and are but 
rarely attached to the overlying skin. Their 
congenital nature is evidenced by the fact 
that a large percentage of these tumors are 
apparent at or shortly after birth. While 
the smaller ones are usually firm, those of 
larger dimensions have a characteristic 
doughy feeling. In a few, a sense of fluc- 
tuation can be elicited. Alany of these 
growths possess a sinus from which seba- 
ceous material can be expressed and from 
which hairs may be found to protrude. On 
removing many dermoid eysts, especially 
those about the orbits and frontal region, 
a crater-like depression in the underlying 
bone is found. In an occasional case, cord- 
like extensions into the surrounding soft 
and bony tissues are discovered. Inclusion 
dermoid cysts may be distinguished from 
keratomas and sebaceous cysts b}' their 
situation, their congenital nature and by 
the fact that they are seldom attached 
to the overlying skin. These eharacterlstics 
are suggestive; a doughy feeling is charac- 
teristic, and the protrusion of hairs from a 
sinus of the cj^st is diagnostic of a dermoid. 

Dermoid cysts involving the floor of the 
mouth, submental or submaxillary regions, 
may be, when small, palpable but symptom- 
less. However, they have a marked tend- 
ency to increase ultimately in size either 
in the course of their natural growth or 
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through infection. When reaching large 
proportions, they often push the tongue up 
against the palate, causing difficulty in 
articulation, mastication and deglutition. 
(Fig. 3.) Fortunately, dysphagia and dysp- 
nea are rarely encountered, but when 
present are at times serious. Since the treat- 
ment of dermoids involving the floor of the 
mouth, submental and submaxillary re- 
gions certainly does not come within the 
realm of office surgery, methods for their 
removal will not be discussed in this paper. 

Dermoid and epidermoid cysts in other 
sites may be excised in a manner similar 
to that described for keratomas and seba- 
ceous cysts. However, dermoids are inclined 
to be fixed to the surrounding tissues which 
makes their removal by blunt dissection 
often impossible. On the contrary, sharp 
excision is frequently essential. When an 
external sinus is present, the initial incision 
should include an elliptic portion of skin 
around the sinus, which facilitates removal 
of the tract. It is important to bear in mind 
that cord-like extensions from any dermoid 
cyst may be present; these should be dis- 
sected away from the adjacent tissues if a 
cure is to be expected. When adherent to 


bone, the periosteal attachment must be 
removed along with the tumor. 

In many dermoid cysts involving the 
bridge of the nose (Fig. 4), extirpation is 
met with difficulties inasmuch as such 
growths not only are frequently attached 
securely to the underlying periosteum but 
also may possess a sinus tract of dermoid 
tissue that extends down between the nasal 
bones into the septum. If one removes the 
surrounding bone in an attempt to excise 
such a tract, the procedure may result in 
considerable deformity of the nose. When 
excision is inadvisable, the tract often may 
be removed by light electrocoagulation 
with surgical diathermy, a current of in- 
sufficient strength to cause sequestration 
of the adjacent bone being employed. 
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T he increase in head injuries caused 
by automobile accidents has placed 
a definite responsibilitj' upon the 
shoulders of the intern in the accident 
dispensary. He sees the patients when they 
are at their worst. Thej' are often in shock 
and the cerebral symptoms are complicated 
and masked by injuries elsewhere or by 
alcoholism. The intern’s judgment and 
treatment frequently decide the fate of the 
individual. If careless, he may permit the 
premature discharge of a subdural or epi- 
dural hemorrhage suspect. Broken bones, 
especially fractures of the spine and inter- 
nal injuries, may be missed in the uncon- 
scious patient if they are not thought of 
and looked for. The stuporous patient 
having an alcoholic odor may be erro- 
neously labeled “another drunk” and so 
indicted on the chart from a medical and 
legal sense, when he may actually have a 
skull fracture and perhaps may have had 
only an innocuous glass of beer. 

In a teaching institution or a hospital 
where a resident staff is present, the intern 
has the advantage of an immediate con- 
sultation with the residents in the various 
specialties if problems in diagnosis or treat- 
ment occur. However, in the majority of 
hospitals in this country the intern must 
handle the emergency himself, at least for 
the first hour or two until his chief arrives. 

The following plan of emergency treat- 
ment of head injuries is taught by Professor 
Temple Fay and associates to the senior 
students of Temple University School of 
Medicine and is followed by the interns 
on duty in the accident dispensary of the 
hospital. In addition, the intern is required 
to fill in a brief but pertinent form which 
is a valuable record for the intern who 


receives the case. This form becomes part 
of the hospital record or the dispensary 
record if the patient is not admitted. 

OUTLINE FOK EMERGENCY TREATMENT 
OF MEAD INJURIES IN THE ACCIDENT 
DISPENSARY 

A. Treat Shock First. 

1 . Patient flat. Do not lower head. 

2. Apply heat until rectal tempera- 
ture is 99 degrees or above. Careful 
of burns. 

3. I f hemorrhage from scalp wound 
is present, control it temporaril}' by 
packing wound with dichloramine 
“T” I per cent or alcohol pack and 
Jairh tight bandage. Arterial bleeding 
is controlled by hemostats and the 
vessels ligated after patient reacts from 
shock. 

4. Give adults 50 cc. of 50 per cent 
glucose intravenously stat. 

Children are given one-half 
to one-third this dose. If volume 
of pulse is poor and rate is 120 
or over and there is no marked 
improvement within 10 minutes 
after glucose injection, give 
normal saline sloivly intrave- 
nously (60 drops per minute and 
about eight ounces or 240 cc. 
every hour) until pulse rate 
drops below 120 and s3^stolic 
blood pressure rises to 90 or 
above and diastolic pressure 
to above 60. Ma}'’ repeat glu- 
cose in one-half hour if no 
improvement. 

5. If excessive perspiration is pres- 
ent, prevent further depletion of 
blood volume by subcutaneous in- 
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jection of 15 minims of surgical 
piluilriri every one-half hour and 
atropine sulfate gr. Moo subcuta- 
neously every hour until blood pres- 
sure has reached level as given above 
in (4). 

6. If loss of blood is excessive, have 
patient and available donors typed 
and crossed while infusion is given 
and transfuse if necessary. 

7. Make sure that patient has an 
adequate airway, that the tongue does 
not fall back and that no foreign 
bodies or dental plates are left in the 
mouth. Be careful when applying 
metal mouth gags, A broken or 
loosened tooth may be aspirated into 
the lungs. 

8. If the patient is unconscious, 
10 per cent carbon dioxide in 90 per 
cent oxygen may be given intra- 
nasally by two small catheters at- 
tached to a glass “Y” tube. 

B. While above Treatment Is Progressing, 
Examine Patient for 

1 . Fractured bones (suspect a frac- 
ture of spine, especially in cervical 
region until proven otherwise). 

2. Injury to ribs (subcutaneous 
emphysema, hemo- and pneumo- 
thorax). 

3. Abdominal, renal and pelvic 
injury or hemorrhage. 

4. Do not move or turn patient 
during shock. 

(a) If long bone is fractured, 
apply temporary splint without 
manipulation. If compounded, 
call resident or chief. 

(b) If chest, abdominal or 
pelvic injury is suspected, call 
resident or chief immediately. 

(c) If cervical fracture is 
suspected, support head and 
neck with sand bags on either 
side. Call resident or chief. 

C. When Patient Reacts from Shock 
(usually 1 5 minutes to one hour after 
onset of treatment). Rectal tempera- 
ture rises to 99 degrees or above; 


systolic pressure to 90 or above, and 
diastolic to 60 or above. 

1. Do a careful neurologic examina- 
tion: 

(a) Inspect ears, nose, mouth 
and throat for evidence of 
bleeding or cerebrospinal leak 
and the sclera for subcon- 
junctivial hemorrhage (basilar 
fracture?). 

(b) Decide whether patient 
is aphasic or unconscious by 
strong pressure over supraor- 
bital nerves. If patient en- 
deavors to remove examiner’s 
hands from painful area, he is 
not unconscious. Facial muscles 
will grimace on side of pain- 
ful stimulus if patient is not 
unconscious. 

(c) Note size and shape of 
pupils and reaction light. A 
fixed, dilated pupil or a pro- 
gressively dilating pupil on one 
side suggests an expanding epi- 
or subdural clot, fluid or edema 
on that side. 

(d) Examine cranial nerves 
(see b). 

(e) Test patient’s ability to 
use extremities. Check for weak- 
ness or paralysis. External rota- 
tion of the entire lower extremity 
when not voluntary is caused 
by a fracture of the femur or 
paralysis of the extremity. If 
patient is unconscious, raise 
both upper extremities above 
the head and permit them to 
drop to bedside. The paretic or 
paralyzed extremity drops in a 
flaccid “rag doll” manner. 

(f) Test the deep tendon 
reflexes and for the Hoffman 
and Babinski sign. 

(g) Note the reaction of the 
patient to painful stimuli ap- 
plied to each side of the body. 

(h) Cheek patient now for 
possible fracture of spine. Do 
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not move patient from table 
until satisfied that no obvious 
fracture of spine, especially in 
cervical region, is present. If 
cervical fracture is suspected, 
apply chin-occiput harness with 
steady traction before moving. 
If fracture of other vertebrae 
are suspected, avoid fle.xion and 
extension movements in trans- 
porting patient. Do not move 
patient unless j^ou have enough 
help to lift him properly. 

D. If Neurological Examiriatiori Sboivs 

1. Cerebral involvement as evi- 
denced by any of the following: pro- 
longed unconsciousness (one-half 
hour or more since the accident), 
aphasia, definite pupillary changes, 
psychotic or peculiar actions, weak- 
ness or paralysis of the extremities, 
sensory changes, the patienl should be 
admitted and sent directly to room or 
ward. 

2. If patient’s general condition is 
good, laceration, if present, can be 
sutured in accident dispensary. If it 
is extensive or condition poor, cleanse, 
secure hemostasis, pack, dela}' sutur- 
ing and admit patient to house (see 
treatment of laceration). 

E. If Patient Has Reacted from Shock, Is 
Conscious, and Neurologic and Physi- 
cal Findings Are Negative and There 
Is Still Doubt as to Cerebral Injury 

I. Do lumbar puncture (see tech- 
nique and contraindications below). 
Record pressure and take off i to 
3 cc. of fluid to determine whether 
clear or bloody. If spinal fluid is pink 
or cherry red in color and homo- 
geneous throughout, subarachnoid 
hemorrhage is present and is evidence 
of laceration of the pia and a proba- 
ble skull fracture.* Patient should be 
admitted. 

* Routine spinal punctures were done on every 
patient in over 600 cases of head trauma treated on the 
Neurological-Neurosurgical service. Seventy-five per 
cent of patients having bloody spinal fluid subse- 
quently had a proven skull fracture. 


2. If spinal fluid is clear and pres- 
sure is above 12 mm. of mercury, 
or 160 mm. of water under correct 
technic, patient should be admitted 
to dispensary bed and observed for 
possible subdural or epidural clot. 

3. If spinal fluid is clear and pres- 
sure below 12 mm. of mercury, 
laceration of scalp should be sutured 
if present. Patient should then be 
kept in accident ward for observation 
for at least two hours and then dis- 
charged if feeling well, with instruc- 
tions to report to family physician 
or if clinic patient to report to acci- 
dent dispensary if severe headache, 
vomiting or any unusual symptoms 
occur. Patient should not be dis- 
charged from dispensary unless ac- 
companied by friend, relative or 
police, who can escort patient home 
where he can be watched for any 
untoward symptoms. 

F. Method of Examining and Repairing 
Laceration of Scalp. 

1. Cut and then shave all hair 
within a radius of at least two inches 
from any point of the laceration. In 
a woman so arrange the hair and 
comb it so that later the uncut part 
can be combed over the cut area. 

2. Cleanse shaved area thorough^ 
with soap and water, avoiding the 
laceration or its edges at this stage. 

3. Apply three and one-half per 
cent iodine to cleansed area and 
remove with alcohol. 

4. Put on sterile gloves and com- 
pletely surround peripheral border of 
shaved area with a one per cent 
novocaine block so that the novo- 
caine ring is one inch internal to the 
hair border. (Fig. i.) 

5. The laceration will now be 
anesthetic and can be cleaned, in- 
spected and sutured without pain to 
the patient. 

6. I nspect wound for foreign bodies. 
All dirt and grease should be re- 
moved from margins or depth of 



Nuw Series Vol. L, No. 3 


Scott — Head Injuries 


Amerlciin Journal of Surgery 


681 


wound by cotton applicators soaked 
in benzine. The laceration is then 
gently irrigated and sponged with 
ether followed by three and one-half 
per cent tincture of iodine. (Caution: 
Protect patient’s eyes against irri- 
gating solutions.) 

7. Change gloves and proceed to 
inspect wound for injury to bone, 
herniations of brain tissue, cerebro- 
spinal leak. Use sterile gloved finger 
to palpate carefull}^ and gently for 
depressions. Use no probes (these 
may introduce infection to deeper 
levels). If inspection or palpation or 
both suggest a compound fracture of 
the skull, gently pack laceration with 
dressing of one per cent dichloramine 
“T” or alcohol and admit patient to 
the hospital. Never suture a laceration 
in a suspected compound fracture 
of the skull except in an operating 
room where the set-up will permit 
handling of any difficulties or com- 
plications that may occur when bone 
fragments are manipulated or the 
brain exposed. 

8. If there is no evidence that the 
periosteum has been torn and the 
bone injured or exposed (in other 
words if there is no compound frac- 
ture), the laceration should be sutured 
with silk or wire. All traumatized and 
necrotic tissue should be debrided 
carefully, saving as much normal 
tissue as possible. Venous and capil- 
lary ooze will be controlled by pres- 
sure on edges of laceration and when 
the sutures are tied. 

If the galea is cut, this layer should 
be approximated with interrupted 
sutures placed about one-fourth to 
^ one-half inch apart and tied firmly 
with just enough pressure to approxi- 
mate the edges without strangling 
them. The skin and subcutaneous 
layer down to the aponeurosis can 
then be sutured as a separate layer. 
The sutures should be placed about 
one-half inch apart, should enter and 


emerge from the skin at least one- 
fourth inch on each side of the 
lacerated edge. They should be tied 



Fig. I. Preparation of scalp 
before repair. The scalp is 
shaved and cleansed with 
soap and water; followed 
by application of three and 
one-half per cent iodine 
which is removed with al- 
cohol. The laceration is not 
touched. The wound is 
then surrounded by a ring 
of one per cent novocaine 
which is placed about one 
inch internal to the pe- 
riphery of the shaven area. 

The laceration and its 
edges are now anesthetic 
and can be cleansed, in- 
spected and sutured with- 
out pain. 

just firmly enough to approximate 
the edges and should lie flat without 
puckering or creasing the skin. 

It is not necessary to drain if the 
wound has been cleansed thoroughly 
and appeared clean initially. If the 
wound was dirty or if a great deal of 
tissue was contused, insert a rubber 
dam drain from one-fourth to one- 
half inch in width in one angle of 
the laceration before the sutures are 
tied, so that the inserted end will be 
under the aponeurotic layer if it was 
cut, or down to the aponeurosis if 
only the skin and subcutaneous 
tissues were involved. The sutures 
may then be tied. 

An alcohol dressing should then be 
applied to the sutured area and kept 
in place by a head dressing. (Be 
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careful not to make head dressing 
too tight or headache will develop.) 

Patient should report in twenty- 
four hours to family physician or 
clinie for removal of drain or inspec- 
tion of wound. Sutures are removed 
on the fifth day. 

9. All dirty or punctured wounds 
or those received in fields, farms, or 
about premises where horses or cattle 
are present, should receive a pro- 
ph3dactic injection of tetanus and gas 
gangrene antito.xin. 

10. Woundsof forehead arc treated 
like those in hair areas except that 
the deep and subcutaneous layers do 
not tolerate silk, therefore. No. ooo 
chromic gut should be used for these 
deep laj^ers. The skin and subcuta- 
neous la^'er should be sutured with 
either interrupted or continuous du- 
ral silk and a vaseline gauze dressing 
applied. No drains are used. The 
sutures should be removed on the 
fourth day if healing occurs. These 
precautions are used to reduce the 
size of scars. 

G. Treatment oj Alcoholic ivith Suspected 
Head Injury 

1. Treat the same as anj' head 
injury case. 

2. Do not give depressant drugs. 

3. Do not do lumbar puncture and 
drainage until out of shock. 

4. If noisj^ and uncooperative, 
patient may be given paraldehj'de, 
drams i to 3 bj^ nasal tube. 

H. Pointers in Doing Lumbar Puncture 

1. Do not flex head but permit it 
to be kept in natural position. Flex- 
ing head may constrict jugular veins 
and increase intracerebral venous 
and hence cerebral spinal fluid pres- 
sure as much as 20 mm. Hg. and thus 
give a false high reading. 

2. Never do lumbar puncture in 
sitting position. Patient to be on his 
side in horizontal position. 


3. Never do lumbar puncture with- 
out manometer and initial pressure 
reading. 

I. Contraindications to Lumbar Puncture 

1. Pimples, acne, or infection in 
or about lumbar puncture area (third 
or fourth lumbar interspace). 

2. Shock. 

3. Uncooperative patient. 

4. Irregular respirations or (respir- 
ations below 16) — suggest medullary 
compression. Call chief resident or 
resident on neurosurger}’ before doing 
puncture. 

If fractured spine is suspected, 
patient is not to be moved from table 
until chief resident ph^'sician, resident 
on orthopedics or ;esidcnt on neuro- 
surgery' examines the patient. 

DlSPEiN’SARY RECORDS IN CASES OF HEAD 
INJURY 

Most of the patients have received their 
injuries in automobile accidents, fights 
when at work and, at times when ine- 
briated. These cases are, therefore, often 
of medicolegal importance. Accurate re- 
cords in the dispensary’ are vital to the 
patient’s interest as w'ell as to others 
involved and certainly’ to the intern on the 
ward w’ho receives the case. Too often the 
records say “drunk” or under the “in- 
fluence of alcohol.” It is the duty of the 
intern to record on the records that there 
is an odor of alcohol if he definitely smells 
it. He should not state that the person is 
drunk or under the influence of liquor 
unless the patient is aw’ake, boisterous, 
loquacious and exhibits the classical actions 
seen in the active, acute, alcoholic spree. 

Since the intern is extremely busy in the 
accident dispensary’, it is essential that the 
records he must make be brief and to 
the point. The following form was arranged 
and is used in the Temple University 
Hospital Accident Dispensary: 
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TEMPLE UNIVERSITY HOSPITAL 

ACCIDENT DISPENSARY HEAD INJURY RECORD 
FILL IN THIS FORM AND SEND WITH PATIENT IF ADMITTED 

Name: Color: Age: Sex: 

Date: ' Time: (i) Admitted to dispensary: Brought in by: 

(2) Discharged from dispensary: 

(3) Sent to ward or room: 

History: (i) Where found and etiology of accident; 

(2) Condition of patient on entering dispensary with initial TPR: 

(3) Final TPR and blood pressure when sent to ward or discharged from dispensary: 
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Examination: 

(1) Location and extent of scalp injury; 

(2) Comparative size of pupils and reaction light; 

(3) Bleeding or cerebrospinal fluid from cavities of skull: 

(4) Abnormal neurologic findings; 

(5) List fractures of bones: 

(6) List suspected injury to chest, abdomen, kidney, bladder or spine; 

(7) List evidence of alcohol odor to breath: 

Treatment: Name and amount of drugs and antitoxin given and record of TPR and blood pressure q. hour: 


Lumbar puncture done? If so, give (a) Initial pressure — 

(b) Amount and color — 

(c) Final pressure — 

Record treatment of scalp laceration if present: 




Signed; 



INTERNAL DRAINAGE OF THE GALLBLADDER* 

William A. Steel, m.d. 

Professor of Principles of Surgery, Temple University iMedical School 
PHILADELPHIA, PENNSYLVANIA 


F or the past twenty years, whenever 
practicable, we have used internal 
gallbladder drainage, that is, turning 
the infected organ into the stomach or 
duodenum, as a routine procedure. It is 
the main object of this paper to report 
the results of 300 such operations during 
that twenty-year period. 

GENERAL CONSIDERATIONS 

The gallbladder today probably occu- 
pies more space in our medical journals 
than any other single surgical subject. 
This overwhelming mass of literature, 
which periodically breaks out like a rash, 
indicates that, among those who should 
be authorities, there is little agreement 
concerning the best time for operation on 
the inflamed gallbladder; and that the 
type of operation which best meets the 
various lesions is far from a settled prob- 
lem in the surgical mind. 

From the mass of often contradictory 
statements certain points stand out — a 
dawning realization that gallbladder dis- 
ease is but a part of a general biliar 
tract infection involving the whole biliarj'^ 
tree, ducts, liver and frequently the 
pancreas; that regarding the acute gall- 
bladder opinion is sharply divided as to 
the advisability of immediate or delayed 
operation; that in the chronic gallbladder 
operation is indicated where the organ is 
acting as a primary pyogenic focus, where 
there is cholecystic indigestion and colic 
with x-ray evidence of stones, and where 
gallbladder symptoms without x-ray evi- 
dence of stones are not relieved after 
three months’ medical treatment and 
duodenal gallbladder drainage; that the 


acute case relieved b}" medical treatment 
and duodenal gallbladder drainage is not 
surgical; but that the patient long treated 
medically, without relief, usually receives 
prompt benefit from surgery; and that 
cholecystectomy is today the operation of 
choice. 

CHOLECYSTECTOMY 

Argu 77 xenls Jor Cholec\rslectomy. The op- 
eration is the complete removal of what, it 
is hoped, is the etiologic toxic focus. It is a 
beautiful operation and appeals to the 
esthetic taste of the skilled surgeon. 

Argimxents against Choleo,rsteclomy. It 
is a major operation with a relatively 
high mortality in unskilled hands. Serious 
postoperative complications may occur. 
One surgeon reports it as a cause of com- 
mon duct stricture in seventy-three of 
eighty cases in which he operated.^ Re- 
moval of the gallbladder does not relieve 
symptoms in a high percentage of cases. 
Results published in the 1938 Year Book oj 
Surgery," may be quoted as a fair estimate. 
Following cholecystectom}’^ ite mortality 
given is 7.8 per cent in 5,705 operations, as 
reported from the personal and collected 
cases of six authors. Persistent sjmiptoms 
of bilary indigestion occurred in 52 per 
cent of 668 cases reported by three authors. 
Persistent symptoms of biliary colic oc- 
curred in 20 per cent of 442 cases reported 
by two authors. There was a surprising 
inconsistency in the percentage of cures 
as reported by different surgeons.^ Such 
figures would indicate that cholecystec- 
tomy is far from a completely satisfactory 
operation. 


"*■ From the Surgical Service, Temple University School of Medicine. 

Presented before the New York Chapter of the National Gastroenterological Association, November 20 , i939- 
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CHOLECYSTOSTOMY 

Arguments for Cholecystostomy. It can 
be done successfully and has a lower mor- 
tality in the hands of the less experienced 
surgeon. It drains, for a limited time, what 
may be an infection of the whole biliary 
tree. It is permanently successful in at 
least 80 per cent of cases. ^ 

Arguments against Cholecystostomy. Fol- 
lowing external drainage we have a recur- 
rence of cholecystitis or a reformation of 
gallstones in from 15 to 20 per cent of 
cases. ^ 

INTERNAL DRAINAGE 
CHOLECYSTODUODENOSTOMY 
OR CHOLECYSTOGASTROSTOMY 

Arguments /or Internal Drainage. It 
maintains continuous drainage of an in- 
fected gallbladder or an infected biliary 
tree. It is a minor intra-abdominal opera- 
tion with a comparatively low mortality. 
As a last resort, following unsuccessful 
cholecystectomy, anastomosis of the com- 
mon bile duct and duodenum is the 
accepted surgical procedure. 

Arguments against Internal Drainage. 
Animal experiments have demonstrated 
that following cholecystenterostomy there 
is an infection of the gallbladder with 
ascending infection of the biliary tree; and 
that the fistulous opening closes if the 
common duct has not been ligated. In the 
human subject spontaneous rupture of 
the gallbladder into the stomach or 
intestinal tract, with formation of a biliary 
fistula, is frequently followed by symptoms 
of ascending biliary duct infection.^® 

External gallbladder drainage demon- 
strates the outstanding facts: that the 
bile from an infected gallbladder changes 
from a dirty, tarry or purulent fluid to 
normal straw colored bile in about four 
days; that it continues coming through 
the gallbladder as normal bile as long as 
drainage is maintained; and that toxic 
symptoms and colic subside as the bile 
clears and flows freely. It would seem that 
if such a flow of normal bile could be 
continuously maintained through the gall- 


bladder into the digestive tract, without 
reverse infection of the biliary tree or 
closure of the fistula, the ideal operation is 
attained. 

Postoperative Cholangeitis in Animal Ex- 
periments. Seventy-five cholecystenteros- 
tomies done by five operators and reported 
by three authors^- gave results as follows; 
The dogs were killed from three months to 
one year after operation. There was 
laboratory evidence of infection of the 
gallbladder, bile ducts or liver in all 
except three dogs. There were no frank 
liver or bile duct abscesses. No mention 
was made of the general health of the dogs; 
presumably it was good. Is it not possible 
that these low grade microscopic infections 
in the dog without general health impair- 
ment have been given an undue importance 
in their application to the human subject? 
And that every individual with a chronic 
cholecystitis has for years had such a 
microbic infection of his biliary tree until 
it acutel}^ localizes in a poorly draining 
gallbladder? The relief afforded by duo- 
denal tube gallbladder drainage would 
support the theory. 

Postoperative Cholangeitis in Man. Op- 
erators of considerable experience state 
that in the human subject the danger of 
liver infection is slight. In 279 cases 
reported by four authors, there was 
but one case of suppurative cholangeitis. 
In this case the operation was done for 
obstructive jaundice from carcinoma of 
the pancreas. I have collected six cases of 
death from cholangeitis, including one 
unreported case of my own, which may be 
summarized as follows : 

1. Obstructive jaundice, carcinoma of the 
pancrea^ 

Death three months postoperative.^ 

2. Obstructive jaundice, carcinoma of the 
pancreas. 

Death seven months postoperative.^ 

3. Obstructive jaundice, chronic pancreatitis. 

Death four months later. 

4 - Obstructive jaundice, carcinoma of the 
pancreas. 

Death nine months later.^® 
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5. Gallbladder colic for twelve years. 
Operations during this period were: cholecys- 
tostomy, cholecystectom3% choledochoduoden- 
ostomjr and finally end-to-end suture of the 
common duct. Patient died twenty-four hours 
after the last operation of acute cardiac dilata- 
tion. Autopsy showed general systemic ather- 
oma with chronic hepatitis." 

6. Author’s case: The initial operation was 
a cholecystoduodenostomy for stones. No stone 
was palpable in the common duct. Tlic patient 
was in good health and sjmiptom-frcc for three 
years. She had intermittent gall stone colic 
with fever and jaundice for six montlis before 
the second operation. The stools were normal 
in color during the jaundice attacks. At the 
second operation (Dr. W. W. Babcock) a stone 
was found in the common duct surrounded bj' 
putrid pus. The liver showed tawny areas sug- 
gestive of fatty degeneration. Tlie duodenal 
stoma was open. 

Cholecystectomy was done, with closure of 
the anastomosis and common duct drainage. 
Postoperatively, hemorrhage, fecal fistula, sub- 
phrenic abscess, and empyema occurred, death 
resulting from general septicemia seven weeks 
after operation. No autopsy was permitted. 

Summarizing the six cases, the first four 
followed the usual course of common duct 
obstruction from pancreatic tumor with or 
without operation. Cholangeitis has more 
frequently developed spontaneously in duct 
obstruction from tumor of the head of the 
pancreas than following a planned cho- 
lecystenterostomy.^’""- The fifth case, one 
of chronic hepatitis following anastomosis 
of the common duct to the duodenum 
appears to have been one of a general 
body sclerosis. The author’s case was a true 
suppurative cholangeitis apparently due 
to unrecognized common duct stone at 
the time of the original operation. It is 
possible that removal of this stone with 
bile duct drainage might have averted the 
ultimate catastrophe. These six cases indi- 
cate that symptomatic cholangeitis follow- 
ing routine internal gallbladder drainage 
is very rare. 

Closure of the Biliary Fistula in Animal 
Experiments. The report of three research 
workers'*"^"'' on dogs, is that if the common 
duct is not ligated, the flow of bile is not 


diverted from the common duct and the 
biliary fistula tends to close. But one must 
remember that in dogs we have a presum- 
ably healthy biliary tract, not the infected 
biliary tree of the human subject who pre- 
sents himself for a gallbladder operation. 

Closure of the Biliary Fistula in the Hu- 
man Subject. I have not found recorded 
any evidence of secondary abdominal 
operation where a prcviousl}'^ made biliary 
fistula was examined. It is mj^ privilege to 
report findings in eight cases, seven of 
which I personally explored during the 
past nineteen years. 

Case i. Cholecystoduodenostomy was done 
in a female, 24 years old, who had a strawberry 
gallbladder. She had no biliary sjmiptoms for 
two months. Posterior gastroenterostomj- was 
done eight months later for a gastric ulcer. 
The patient is living and has no biliary sj’mp- 
toms nineteen j’cars later. 

Case ii. Choiccj’stoduodenostomy was done 
in a female, 44 years old because of gallstones. 
Operation four years later for an incarcerated 
hernia in an old low abdominal scar showed a 
prolapsed leather bottle stomach. Death oc- 
curred from progressive asthenia three weeks 
later. 

Case hi. Cholccystoduodenostom}’’ in a 
female of 42 was followed four years later b}' 
operation for pyloric obstruction from a thick- 
ened contracted pyloric muscle. Posterior 
gastroenterostomy was done. Death occurred 
from myocarditis three j'cars later. 

Case iv. ChoIec3'stogastrostomy was car- 
ried out in a 48 year old female who had 
choiccj'stitis with jaundice. Exploratory oper- 
ation five 3'^ears later for intermittent hiccough 
showed adhesions with angulation of the trans- 
verse colon to the scar. The adhesions were 
freed and no recurrence of jaundice took place 
during fifteen j^ears. The hiccough recurs, but 
this is probablj'' psj'^chic. 

Case v. Cholecj^stoduodenostomj' in a fe- 
male, 45 years old, for gallstones, was followed 
four and one-half j^ears later b3’’ operation for 
recurrent epigastric distress and a large keloid 
in the abdominal scar. No intra-abdominal 
pathology was found. The patient died of 
peritonitis seven da3'^s later. Autopsy showed 
no cause for the peritonitis. There was no 
leakage or sign of infection about the explora- 
tor3'^ incision in the gallbladder. 
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Case vi. Cholecystogastrostomy was done 
in a female, 50 years old, who had gallstones. 
A second operation was done three years later 
for an obstructive band at the ileocecal region. 
Two years later the patient was living, and had 
no gallbladder symptoms 

Casevii. Cholecystogastrostomy for chole- 
lithiasis in a female, 61 years old, was followed 
by exploratory operation three and one-half 
years later for an inoperable cancer of the 
descending colon. 

Case viii. Same as the fifth case mentioned 
under postoperative cholangeitis.^' Here a func- 
tional patulous fistula was noted. 

The exploratory findings about the 
anastomosis were practically identical in 
the first seven cases. The adhesions in all 
except Case viii were not marked nor 
comparable in density to many I have 
remarked in opening the abdomen follow- 
ing a cholecystectomy. The gallbladder in 
each case was contracted, with its surface 
vascularized, and looked more like intestine 
than gallbladder. It was from % to }4 inch 
in diameter, and its walls averaged }4 inch 
in thickness. The mucosa was soft. Inside 
was a patulous duct, about 14 inch in 
diameter, slightly contracted at the fistu- 
lous opening. A grooved director could be 
freely passed into the cystic duct and into 
the duodenum or stomach. It contained 
straw-colored liver bile. The liver, by 
inspection, showed no evidence of hepatitis. 

The results in these eight cases indicate 
that, in the human subject with an infected 
biliary tree, the fistula does not close if 
the common duct is not ligated, and the 
gallbladder resolves itself into an accessory 
functional bile duct carrying healthy bile. 

CHOLECYSTODUODENOSTOMY OR 
CHOLECYSTOGASTROSTOMY 

From the Standpoint of Infection. Bac- 
teriologists state that the intestinal bac- 
teria increase from the duodenum down 
to the sigmoid, and that the colon bacillus 
is the chief offender in biliary tract infec- 
tions. The colon bacillus is less common in 
the duodenum and stomach than in the 
distal digestive tube. The general bacterial 


count is higher in the stomach than in the 
duodenum, but colon bacilli and strepto- 
cocci are uncommon in the stomach and 
frequent in the duodenum. The gastric 
juice exerts a destructive influence on 
bacteria.^' 

From the Standpoint of Surgical Tech- 
nique. Because of its mobility and the 
thickness of its wails, stomach anastomosis 
is more easily done and is apt to give a 
less permeable suture line. Bile in the 
stomach does not disturb gastric proc- 
esses.^® Most operators have preferred the 
duodenum as it most nearly restores normal 
physiologic relations. However, the duo- 
denum must frequently be mobilized before 
an anastomosis without tension can be 
made and every extra intra-abdominal 
incision adds to the danger of infection 
in an already contaminated area. Our last 
series of roo cases, without mortality, have 
all been stomach anastomoses. We have 
come to feel that the stomach fistula is 
preferable because it is an easier operation, 
is less traumatic, and bacterial studies 
indicate that there should be less danger 
of retrograde infection. 


OPERATIVE TECHNIQUE 

Open the abdomen under combined 
spinal and local anesthesia. When neces- 
sary, free the distal end of the gallbladder 
from the under surface of the liver suffi- 
ciently to allow the fundus to lie against 
the point of anastomosis without tension 
or kinking. Do a classical end-to-side 
anastomosis with a stoma to % inch 
long. (Fig. I.) With a distended gall- 
bladder the anastomosis can often be done 
without liver separation. This is the ideal 
operation as it opens fewer portals for 
infection. A small cigarette safety drain is 
left in place for fortj^-elght hours. 


In two previous articles I have reported 
results in 200 cholecystenterostomies.^®’!-^ 
I now add another 100 cases done during 
the past nine years. ® 
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In the whole group of 300 cases, all of 
which had combined spinal and local 
anesthesia, 130 were duodenal anastomoses 


follows the accepted principle of abscess 
drainage in other body areas. A secondary 
cholccystogastrostomy was done in four 



Fig. I. Tochnic of cliolccysiog.nsirostomy. The g.illhincicicr 
is moI)iIi7Ccl by partial freeing from its liver .iltacliment. 
A typical end into side anastomosis is made by a fine 
linen serous stitch and No. oo chromic gut througli and 
llirough buttoniiole stitch. In the distended gallbladder, 
freeing from the under surface of tlic liver is unncccssar\ . 


and 170 stomach anastomoses. In 66 per 
cent stones were present. Of the group, 
88 per cent were women, and the average 
age was 45 years, with the youngest 18 
and the oldest, 72. The total postoperative 
mortality was 3 per cent. Causes of death 
were: epidemic flu, one; one following 
administration of intravenous glucose (be- 
fore the day of proper glucose standardiza- 
tion); four deaths, 1.33 per cent, the 
direct result of the operation. 

In the last 100 cases, all were cholecysto- 
gastrostomies and there was no postopera- 
tive mortality. This flattering result was 
probably due to more careful preoperative 
and postoperative care in which rest, 
intravenous glucose guarded by insulin, 
and saline hypodermoclysis were the main 
factors. In the bad risk or where suppura- 
tion or extensive gangrene existed, a 
simple cholecystostomy was done. This 


cases in this series where symptoms of 
cholecystic indigestion recurred after spon- 
taneous closure of the external fistula. All 
four were relieved following the second 
operation. 

Folloiv-iip in 100 Consecutive Cases. 
Operation in this group was done from 
three to twenty years ago, and records 
were obtained from patients or their 
families. They were questioned in regard 
to recurrent jaundice, gallstone colic or 
cholecystic indigestion. 

Recurrent jaundice occurred in but one 
case (mentioned under “postoperative 
langeitis ”). A common duct stone produced 
symptoms three years after operation. 

True gallstone colic occurred in the one 
case just mentioned. Three others gave an 
identical history of symptomatic stone, 
pain without jaundice, lasting from one- 
half to three hours, occurring three or four 
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times each year and ceasing _ suddenly 
without medication. One can visualize in 
these cases a contracted stoma and an 


die aged subjects have some gas and 
complain of it. We accept the definition of 
cholecystic indigestion as a qualitative 



Fig. 2. Schematic cholecystoduodenostomy. Gallbladder opened; contents evacuated; fundus 
anastomosed to duodenum opposite papilla of Vater. The continuous flow of bile through the 
gallbladder prevents stone reformation and drains the whole biliary tree. The gallbladder acts 
as an accessory bile duct in obstruction of the common duct from stricture, neoplasm or im- 
pacted stone. (From Steel, in Pennsylvania M. J., October, 1930.) 


acutely distending gallbladder, with sud- 
den relief as the dilating bladder forced 
open the stoma and the bile again escaped 
through the safety valve into the digestive 
tube. 

Cholecystic indigestion was a difficult 
point to decide honestly. In this day of 
overeating and under-exercising, most mid- 


dyspepsia, with fullness after eating and 
distress in the epigastrium or under the 
ensiform, accompanied by sour, bitter 
eructations, belching and occasional vomit- 
ing. In this series fifty-four patients 
claimed perfect digestion after normal 
eating. Thirty had some symptoms, less 
severe than before operation, and were 
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satisfied. Ten had typical symptoms every 
time they indulged in forbidden foods, and 
six claimed no relief. This would give about 
84 per cent of permanent relief. 

CONCLUSIONS 

1. A cholecystitis may be merely part 
of a general biliary tract infection involving 
ducts, liver and frequently the pancreas. 

2. Such an infection requires drainage, 
as evidenced by the temporary relief of 
symptoms, following duodenal tube drain- 
age or by the operation of cholecj'stostomy. 

3. Cholecystectomy, while it perma- 
nently removes the infected gallbladder, 
leaves the remainder of an infected biliary 
tree undrained. This probabh- accounts for 
the persistent biliary symptoms in 50 per 
cent of cases following cholecj'stectomy. 

4. Cholecystenterostomy cleans out the 
infected gallbladder and gives a continu- 
ous drainage of the biliary tree and should 
be an ideal operation. 

5. Cholecystenterostomy has not met 
with general surgical approval since re- 
search workers on healthy dogs reported 
that ascending bile duct infection followed, 
and that the biliarj^ fistula closed if the 
common duct was not ligated. 

6. We have produced evidence pointing 
to the facts that, in the human subject 
with an infected biliary tree, the danger of 
ascending cholangeitis is slight and that 
the biliary fistula does not close in the 
presence of a patulous common duct. 

7. Cholecystenterostomy is a compara- 
tively minor intra-abdominal operation. 
It has a low mortality; gives few post- 
operative complications; gives continuous 
drainage of the biliary tree and furnishes 
an additional functional bile duct where 
there is common duct pathology. (Fig. 2.) 
In general it seems to be the operation 
which does the most good with the least 
harm and tends to eliminate the patient 


who returns to haunt the office of the oper- 
ator following a needless cholecystectomy. 

8 . In our hands cholecystogastrostomy 
is preferred to cholecystoduodenostomy. 

I am indebted to Dr. H. T. Caswell for the 
compilation of the statistics of the most recent 
group of 100 cases. 
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GENERAL PRINCIPLES IN THE TREATMENT OF' THE 
COMMON TYPES OF STASIS ULCERS* 

William W. Heyerdale, m.d. 

ROCHESTER, MINNESOTA 

F or simplification and ease of descrip- may cause one to misinterpret the true 
tion, let us divide the common types pathologic condition of the veinsd 
of stasis ulcers into two classes. To The physician’s main interest and re- 
the first class are assigned those ulcers sponsibility is to heal the ulcer or ulcers 
associated with chronic venous insuffi- that are present on the extremity as 
ciency primarily due to the incompetency rapidly as possible. His next responsibility 
of the superficial veins of the involved is to maintain the extremity free from 
extremity. To the second class are assigned further ulcerations and to restore to that 
those ulcers whose etiologic basis usually extremity as much of an adequate circula- 
can be traced directly to damage brought tion as is possible. 

about by an attack or attacks of thrombo- It must be remembered, however, that 
phlebitis. In all instances, let us assume adequate continued improvement will not 
that we are dealing with ulcers of average be maintained unless the patient under- 
size, shape and location which are produc- stands and will cooperate. For this reason 
ing average debility and symptoms. Ulcers, attempts to have eaeh patient understand 
which because of their magnitude or the objectives of treatment are important, 
severity of associated symptoms require particularly that of the pressure pad and 
additional therapy other than herein pre- external support, for the application of 
sented, will not be considered. which the patient is primarily responsible. 

Before instituting therapy for any ulcer Usually treatment of the first afore- 
of the lower extremity a thorough history mentioned class does not offer as many 
should be recorded and local, general and problems as that of the second class. In 
laboratory examinations should be com- most cases it can be shown definitely 
pleted. The history, in most instances, will that the incompetency of the varicosities 
determine to which of the aforementioned was responsible for the stasis that pre- 
groups the ulcer should be assigned and disposed to the formation of the ulcer, 
will aid the operator in making a prognosis The usual history encountered among 
concerning the results to be expected from these individuals is as follows. Varices 
treatment. The general and laboratory were noted at an early age, accompanied 
examinations either should prove or dis- by the usual symptoms; then gradually, 
prove the tentative diagnosis of stasis more or less in the following order there 
ulcer. If complications or concomitant developed the evidence of continued stasis : 
pathologic lesions should be uncovered, pigmentation, edema, atrophic changes of 
they can in most instances be remedied to the skin with loss of elasticity, brawny 
the patient’s benefit. The local examination infiltration and, frequently, derrnatitis. It 
of the extremity, particularly that of the can be seen readily that if, after ' such a 
venous systems, should be carried out situation has developed, some mechanism 
prior to the institution of any type of or accident causes a break in the epithelium 
therapy, because often a few days of rest in this region, the onset of an ulcer 
and elevation of the part may minimize would occur, as is so often the case 
the pathologic signs and symptoms or Without adequate therapy at this stage 

* From the Section on Postoperative Care, Mayo Clinic. ^ 
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the ulcer will progress, no doubt owing 
to the stimulation of the secondary infec- 
tion of the wound. The tissues and skin 
are not able successfully to ward off pro- 
gression of this lesion because of the 
inadequate circulation. 

The ulcers, in themselves, are frequently 
identical regardless of the class to which 
they are assigned. It is by the character- 
istics of the tissues that surround the ulcer 
that one can often identify the type of 
ulcer at a glance. Those extremities that 
have previously been involved by throm- 
bophlebitis more frequently will demon- 
strate discoloration, pigmentation, edema, 
dermatitis, brawny infiltration and a low 
grade of cellulitis to a more marked degree 
than those of the first class. Frequently 
varices are not found on inspection, but by 
palpation in most instances their detection 
is not difficult. 

TREATMENT 

The general examination of the patient 
usually requires two or three days. During 
this period he is requested to remain quiet 
as much of the time as is possible with the 
extremity elevated to an angle of about 
30 degrees and enclosed in warm moist 
packs of aluminum subacetate (0.5 per 
cent). This procedure has a twofold value: 
It rapidly controls the secondary infection 
and greatly reduces the edema. When the 
patient is ambulatory, external support is 
applied, usually in the form of elastic 
bandages, to maintain the extremity as 
free from edema as possible. If the general 
examination has not revealed any contra- 
indications, the offending varices are oblit- 
erated. The methods employed depend on 
the type and amount of involvement. 

Throughout the following week to ten 
days in which obliterative therapy is being 
instituted, the rest, elevation of the extrem- 
ity and application of packs are continued 
whenever convenient. By this time the 
ulcer has usually reacted well and granula- 
tion tissue has partially or completely filled 
in the defect depending on the size of the 
lesion. The local therapy for the ulcer in 


most instances is minimal. As previously 
mentioned, the packs combat the second- 
ary infection and elevation of the extremity 
reduces the edema and improves the circu- 
lation, thus in turn promoting the forma- 
tion of granulation tissue. When this 
regimen is no longer indicated, any bland 
soothing ointment may be employed, pri- 
marily to prevent the dressings from 
adhering to the ulcer. At the Mayo Clinic 
we employ 3 per cent ichthammol (ich- 
thyo!) in zinc oxide for this purpose. 

If more support to the extremity than 
the elastic bandage seems indicated, after 
the obliterative therapy has been com- 
pleted and the local reaction to the 
sclerosing solution has subsided, a small 
dressing is applied over the ulcer, an air- 
foam rubber sponge is cut to the size and 
thickness desired and the leg is encased 
from the instep to just below the knee in an 
adhesive elastic cast which is to remain 
intact for five or six days or twice that 
period, depending on its comfort and use- 
fulness. Excessive discharge is eliminated 
if the cast is applied with the proper 
pressure. 

We never applj' these elastic casts 
directly to the ulcer and, if there seems to 
be a possibility that the patient may be 
sensitive to the cast, the leg is covered 
with a bandage or stockinette before this 
elastic cast is applied. 

Usually such a cast applied once or 
twice suffices to heal the ulcer entirely. 
If not, use of such casts may be continued 
as indicated. In most cases, support to 
the leg should be continued for six months 
to a year, depending on the success en- 
countered in eliminating the edema. Elastic 
bandages 3 inches (7.5 cm.) wide are 
generally most useful for this purpose. 

On dismissal the patient is carefully 
instructed in the care of the skin of the 
involved extremity or extremities. A bland 
oil such as olive oil should be applied daily 
to prevent scaling or cracking of the 
epithelium. 

Treatment oj Ulcers of Class 2. The 
status of the superficial systems determines 
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the treatment to be employed if the deep 
circulation is adequate and is functioning 
satisfactorily.^ 

If the deep circulation is not adequate, 
obliterative therapy must not be under- 
taken. Palliative therapy, such as rest, 
elevation and packs to control the second- 
ary infection and edema at the onset and 
then the application of adequate external 
support, is the treatment of choice. How- 
ever, if the deep circulation is functioning, 
therapy as previously instituted in class i 
can be carried out. It must be remembered 
that thrombophlebitis, besides damaging 
the venous system, also in practically every 
instance causes additional damage to the 
lymphatic system; thus, there occurs the 
usual increased and persistent edema asso- 
ciated with this class of ulcers. 

It will be seen that additional external 
support other than elastic bandages is 
usually indicated to eliminate the edema 
and to allow the extremity to rehabilitate 
itself, particularly from the damaged 
lymphatic system. 

Therefore, detailed instructions are given 
the patient in the use of Para gum rubber 
bandages. The ulcer or area of previous 
ulceration is covered in the usual way with 
plain gauze. If there is still slight discharge 
3 per cent ichthammol (ichthyol) in zinc 
oxide on gauze and then a small, thin 
airfoam sponge are put in place. A white 
cotton stocking is used and should cover 
the whole leg to prevent the direct contact 


of the rubber bandage with the skin. The 
patient is requested to remove and reapply 
the cotton stocking twice a day or more 
frequently and never to wear one that has 
not been washed thoroughly; otherwise 
irritation, excoriation or folliculitis maj'^ 
develop. 

The patients soon learn to apply the 
Para gum rubber bandages with consider- 
able dexterity. By continued use of these 
bandages, employing the local hygiene as 
recommended, the ulcer should heal and 
remain healed and the condition of the 
extremity should continue to improve as 
exemplified by the increase in the elasticity 
and more normal general appearance of the 
skin. 

Bandages must be worn for at least one 
or two years; the time depends on the 
improvement noted and the judgment of 
the physician. It is seldom that the use of 
bandages will be necessary throughout the 
patient’s life. 

It may be seen that the treatment for 
the two types of ulcer is essentially the 
same, except that in class 2 there may or 
may not be varicosities to be obliterated, 
depending on the status of the deep 
circulation, and that additional external 
support is necessary because of the usual 
additional lymphatic stasis. 
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FIBROMA OF THE MUSCULOFASCIAL LAYERS OF THE 
ABDOMINAL WALL (DESMOID TUMORS)" 

John M. Waugh, m.d. 

ROCHESTER, MINNESOTA 


D esmoid tumors are of interest be- 
cause of their comparative rarity 
and the fact that they are benign 
and usually lend themselves to surgical 
excision with permanent cure if all the 
tumor is removed. The name desmoid was 
first used in the description of these tumors 
by Muller (1838) and indeed the word was 
well chosen as it represents a contraction 
of the two Greek words, dcsmos, a band 
or tendon, and eidos, appearance; thus 
the word describes a tendinous appearing 
tumor. Although Muller had the pleasure 
of naming the tumor, these fibromas ap- 
parently had been described previously by 
Macfarlene (1832). 

In this paper I am concerned only with 
desmoid tumors of the musculofascial lay- 
ers of the abdominal wall although similar 
tumors also occur in other regions, for 
instance in the pectoralis major, rectus 
femoris, gluteus, sternocleidomastoid, di- 
gastric, biceps, extensor carpi ulnaris, ham- 
string and masseter muscles and scapular 
region. They do not appear in these regions, 
however, with the frequencj^ in which they 
are found in the abdominal wall. A recent 
analysis of all desmoid tumors seen at the 
Mayo Clinic revealed that in fifty-five or 
71.4 per cent of the total of seventy-seven 
cases, the tumor arose in the abdominal 
paries. 

In these fifty-five cases, women were 
affected more often than men for 72.7 per 
cent of the patients were females. Patients 
who had desmoid tumors were most often 
between the ages of 20 and 40 years. Stone 
found the right lower part of the abdominal 
wall to be involved more frequently than 
any other portion of the abdomen. 

Although the exact etiologic factor is 
unknown, several observations seem to 


indicate that these fibromas result from 
trauma to the abdominal wall with hemor- 
rhage and that the characteristics of a 
tumor are assumed during the process of 
organization of the hematoma. Bearing 
this out are the following observations: 
(i) Frequently there is a history of trauma 
to the region; (2) the tumors have been 
observed in the scars of previous surgical 
incisions, and (3) they arc more common 
among women, most of whom have been 
pregnant one or more times, and it is 
possible that small hematomas maj' have 
occurred as a result of the rupture of a 
muscle during labor. In the series from the 
Mayo Clinic, 62.5 per cent of the women 
with desmoid tumors had been pregnant. 

The gross and microscopic appearance 
of these tumors as well as the question of 
malignancy is well covered by Pearman 
and Mayo. They stated that a freshly 
removed tumor is dense, hard and tough, 
and creaks under the knife. The cut sur- 
face bulges, is a white or pinkish color, 
glistens, and the interlacing bundles of 
white fibrous tissue can usually be seen 
without difficulty. The larger tumors tend 
to be soft in the center, either from edema or 
mucoid degeneration, and some are cj^stic. 
Changes in the skin covering the tumor are 
unusual and involvement of the lymph 
nodes occurs seldom if at all. 

The histologic picture is that of a rather 
cellular fibroma occurring in striate muscle. 
The central portion of the tumor is older 
than the peripheral portion. The elongated 
adult fibrous tissue cells run in strands 
and bundles which are interlaced in all 
directions after the manner of the unstriate 
muscle bundles in a uterine fibroid. 

At the periphery where the tumor infil- 
trates the surrounding muscle, the tumor 


* From the Division of Surgery, Mayo Clinic. 
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tends to be somewhat more cellular. There 
is no capsule or definite line of cleavage 
between the tumor and the adjacent mus- 
cle. When the tumor is bounded by a 
fascial plane, an appearance of encapsula- 
tion is produced. In spite of the infiltration 
there is no evidence of a sarcomatous 
change, such as nuclei containing large 
amounts of darkly stained chromatin or 
large multiple nucleoli, both of which are 
indications of rapid proliferation. Normal 
adult blood vessels may be noted through- 
out most of the tumors. The presence of 
these vessels indicates the slow growth 
of the tumor. 

The special features of the tumor are the 
inclusion of striate muscle fibers and the 
sequence of regressive changes. The earliest 
change may be seen at the periphery of 
the tumor where the striate muscle is being 
infiltrated and broken up into constituent 
fibers. 

The muscle fibers appear to be stretched 
and attenuated. They are irregular in 
outline and the transverse striations tend 
to disappear. Here and there are strands 
resembling unstriate muscle and foreign 
body-like giant cells derived from this mus- 
cle probably because of faulty nutrition. 

It is easy to see that failure on the part 
of the surgeon to remove the tumor com- 
pletely would leave strands of interfibrillar 
desmoid tissue and result in a local recur- 
rence of the tumor. 

The patient usually consults his physi- 
cian because of finding a small hard lump 
(usually 3 to 8 cm. in diameter) in the 
abdominal wall or the patient even may 
have been entirely unaware of its presence 
until it was pointed out as a result of a gen- 
eral physical examination. Usually there 
are no subjective symptoms unless the 
tumor is large; then of course a dragging 
sensation and occasionally actual pain will 
be present. Walters and Church found 
that only a fourth of the patients in their 
series mentioned pain or soreness. On ex- 
amination the lump is found to be fixed 
in the abdominal wall and seems more 
superficial to palpation than the usual 


intra-abdominal mass. It is smooth and 
discrete, moves with the rectus muscle and 
does not have the characteristic shift that 



■■1 

Fig. I. Specimen removed at operation and 
halved showing the cut surfaces of the rectus 
muscle and desmoid tumor. 

some intraperitoneal tumors have with 
deep inspiration. It is not attached to the 
skin and this fact helps distinguish it 
from a keloid. Desmoids in the abdominal 
wall have been mistaken for hydrops of the 
gallbladder, stone in the gallbladder, tumor 
of the omentum or mesentery, pancreatic 
cyst and tumor of the uterus, kidney and 
bone. A positive diagnosis, of course, can 
be made only by microscopic examination 
of the tumor. 

Wide, surgical excision of the tumor is 
the treatment of choice. If the tumor is 
small, it may be excised to advantage in 
its entirety before microscopic examination 
confirms the diagnosis because the small 
tumor presents no difficulty in reconstruc- 
tion of the abdominal wall. On the other 
hand, when a large tumor is present for 
which wide excision is necessary and proper 
reconstruction of the abdominal wall is 
likely to be difficult, it seems wise to con- 
firm the diagnosis by biopsy before subject- 
Ing the patient to an extensive operation. 
It is doubtful whether radium therapy 
has any curative value in dealing with 
this variety of tumor. 

Pearman and Mayo’s recent study indi- 
cates that desmoid tumors are definitely 
benign and that the so-called recurrences 
which led previous observers to believe 
that some of the recurrences must be low 
grade malignant tumors are in effect the 
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result of incomplete removal. They found noted a small tumor. In the ne.vt four months 
that many patients who had these recur- it enlarged to the size noted on admission, 
rences have remained cured for years after There had been no pain or discomfort. 



Fig. 2. The rectus muscle is shown on the Fig. 3. Typical structure of desmoid tumor 
left and the desmoid tumor on tlic right (medium power magnification). 


(low power magnific.ation). 

subsequent complete operations. These ob- 


Physical examination revealed a healthy, 
well-developed boy without any abnormality 


servations emphasize the necessity of wide 
primary excision as advocated as early as 
1915 by Balfour. 

The case history of a desmoid tumor 
which I removed is noteworthy because the 
patient was a male child, there was a 
definite history of trauma and the tumor 
was adherent to the costochondral juncture. 

CASE REPORT 

The patient was a boy aged 5 years. He was 
born prematurely at approximately 6 months 


c.xcept for a firm mass in the right upper part 
of the abdominal wall which seemed discrete 
and was three to four inches (7 to 10 cm.) in 
diameter. The laboratory data revealed nothing 
abnormal. A roentgenogram of the abdomen 
did not reveal calcification. The diagnosis was 
indeterminate although the possibility of an 
unresolved hematoma of the rectus muscle was 
entertained. Exploration and biopsy were ad- 
vised. With the patient under nitrous oxide, 
oxygen and ether anesthesia, the tumor was 
explored through an upper right rectus incision 
and was found to be a desmoid involving the 


according to the mother and forceps were used 
during the delivery. His development had been 
normal and he had been ill only once, this was 
at the age of 13 months and a diagnosis of 
chickenpox had been made. Except for tonsil- 
lectomy and adenoidectomy at 4)-^ years he 
had had no operations. 

One and a half years prior to admission to the 
Mayo Clinic, when the child was 3 years old, 
he had fallen off the bed injuring the right upper 
part of the abdomen. One month after the 
injury the doctor in his home locality had 


rectus muscle. It was necessary to remove a 
considerable portion of the rectus muscle and 
its sheath to extirpate the tumor which ^yas 
adherent at the anterior costochondral junction 
and knife dissection was required to free it 
from the cartilage. The abdominal wall was 
closed with chromic catgut in the usual ana- 
tomic layers and the child’s convalescence was 
without event. He was dismissed sixteen days 
later at which time the wound was healed. 

The pathologists reported that the material 
removed consisted of a portion of right rectus 
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muscle and desmoid measuring 5 by 2.5 
I cm. (Figs. I to 3.) 

SUMMARY 

Desmoid tumors in many instances ap- 
parently arise secondary to trauma and 
their pathogenesis probablj^ is related to a 
disturbance in the organization of the en- 
suing hematoma. Recent careful pathologic 
study of a large series of specimens re- 
moved at operation together with an 
analysis of the patients’ subsequent post- 
operative histories indicate that these 
tumors are benign. The treatment of choice 
is wide surgical excision. 
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THE TRANSFUSION OF CONSERVED BLOOD 

Harry A. Davis, m.d. 

Instructor in Surgery, School of Medicine, Louisiana State University 
NEW ORLEANS, LOUISIANA 

W HOLE blood for conservation can gentle massage of the fundus uteri. The 
be obtained from three sources, the average ^deld of blood from each placenta 
living donor, the human placenta, is 50 cc, 
and the human cadaver. The living donor The method of collecting blood from the 
is the most frequent source, for the amount cadaver is described by Judine' and other 
available from the average placenta is not Russian writers as follows: 
large, and for obvious reasons the use of The cadavers to be used are those of 
blood from the cadaver has not become young, healthy adults who have died sud- 
popular in this country, although Judine* dcnly from accidental causes. The blood is 
and other Russian writers stronglj’ advo- collected from two to six hours after death 
cate the method. under strict aseptic precautions. The jugu- 

, . lar vein on the right side is exposed by a 

COLLECTION t 

small incision between the clavicular heads 
Whatever the source of the blood, its of the sternomastoid muscles and is lifted 
collection and storage must be carried out with two hemostats, so that ligatures can 
with rigidly aseptic precautions. Caps, be passed beneath it. The vein is then 
masks and sterile gowns and gloves should opened and two U-shaped cannulae are 
be worn by the collecting team. A mini- inserted into it, one directed toward the 
mum of handling is essential. The blood heart and the other toward the brain. They 
should be collected in the same container are connected with sterile collecting flasks 
in which it is to be stored and from which by means of sterile rubber tubing. No 
it will be administered later. The container anticoagulant is necessary since cadaveric 
is sealed as soon as the blood has been blood does not clot. When the body is 
collected and is placed immediately in the tilted into the Trendelenburg position, 
refrigerator, at the optimal temperature blood readily flows from the eannulae into 
of 5°c. Not more than 500 cc. should be the flask. The amount of blood which can 
collected and stored in a single flask. be obtained from a cadaver varies from 

Blood from the living donor is collected 1,500 to 4,000 cc. 
in the usual manner, which need not be 

set forth here. Placental blood is collected preservative and anticoagulant 
as follows: solutions 

As soon as the child is born the umbilical 

cord is clamped in two places with hemo- Each of the solutions which can be 
stats and is divided 5 or 6 inches from the utilized for the conservation of whole blood 
umbilicus. The severed distal end is has certain advantages. Glucose-citrate 
cleansed with alcohol or tincture of iodine, solutions, for instance, preserve blood rnore 
and, after the operator has put on a fresh effectively than simple citrate solution, 
pair of sterile gloves, is passed through a The various types of solution and the 
hole in a sterile towel. The blood is per- proper proportions of each follow: 
mitted to flow through a funnel into a i. 6 per cent sodium citrate solution, 
sterile container in which the proper quan- 10 cc. to each 100 cc. of blood, 
tity of some anticoagulant fluid has been 2. 3.8 per cent sodium citrate solution, 
placed. The flow may be accelerated by 10 cc. to each 100 cc. of blood. 
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3, 5.4 per cent glucose and 0.6 per cent 
sodium citrate solution, 100 cc. to each 
100 cc. of blood. 

4. Institute Hematologic Technique 
(I.H.T.) solution, 100 cc. to each 100 cc. 
of blood. I.H.T. solution consists of; 


Sodium citrate 7 Gm. 

Sodium chloride 5 Gm. 

Potassium chloride 0.2 Gm. 

Magnesium sulfate 0.004 Gm. 


Distilled water to make 1,000 cc. 

All of these solutions have proved satis- 
factory in actual use provided that the 
blood is not conserved for longer periods 
than ten days. Other solutions, such as 
transfusol (sodium polyacetylen-di-sulfon- 
ate) have been recommended but do not 
offer any special advantages (Lattes and 
Rettani*). 

Since heparin has been available in puri- 
fied form (Schmitz and Fischer,^ Charles 
and Scott‘‘), it has been employed in 
transfusions and has proved useful when 
the blood is used immediately after its 
withdrawal (50 cc. of isotonic sodium 
chloride solution containing 3 to 5 mg. of 
heparin for each 600 cc. of blood). Although 
the status of heparin in relation to the 
conservation of blood is still in doubt, its 
use for this purpose has been recommended 
by Sk6ld“ (25 cc. of isotonic sodium chlo- 
ride solution containing 3 to 4 mg. of 
heparin for each 100 cc. of blood). 

CHANGES IN CONSERVED BLOOD 

The changes which occur in blood dur- 
ing conservation are influenced by a 
variety of factors, the most important of 
which are contamination, trauma to the 
blood during collection, the form of the 
container, the type of preservative solu- 
tion and the source of the blood. Blood may 
be conserved for longer periods of time in 
tubular than in wide-bottomed flasks 
(Scudder et al.'^). The glucose-citrate mix- 
ture, as has been mentioned, is probably 
the most effective preservative, but it is 
difficult to sterilize. Blood from the living 
donor can be kept for longer periods than 


placental blood, and placental blood can 
be kept longer than cadaveric blood. 

The method of conservation of blood 
employed in the Blood Bank at Johns 
Hopkins Hospital (Ravitch^) is both simple 
and safe. 

Even when conditions are optimal, cer- 
tain changes in the conserved blood occur: 

1. Leukocytes rapidly diminish in num- 
ber, particularly the polynuclear cells, and 
their phagocytie activity decreases con- 
siderably after the first twenty-four hours 
of storage. 

2. The blood platelets soon begin to dis- 
appear, and those which still remain ex- 
hibit marked alterations of structure by 
the sixth day. 

3. The red blood cells become less nu- 
merous, their fragility increases and their 
hemoglobin content decreases. Even under 
optimal conditions hemolysis appears from 
the eighth to tenth day of conservation. 
The oxygen-carrying capacity of the eryth- 
rocytes which remain viable is usually 
normal for a period of ten days (Rous and 
Turner®). 

4. Definite biochemical changes occur. 
The sugar diminishes, as a result of glycoly- 
sis, and lactic acid accumulates. The .car- 
bon dioxide content increases and the 
oxygen content decreases. The specific 
gravity rises and the surface tension dimin- 
ishes. The glutathione content undergoes 
a rapid reduction (Kiguchi®). Inorganic 
phosphorus, uric acid, nonprotein nitro- 
gen, polypeptides and aminoacids increase 
in amount. 

5. It is generally agreed that the pro- 
thrombin content of stored blood decreases, 
although some divergence of opinion exists 
regarding the rapidity of the diminution. 
Rhoads and Panzer,^® using a modification 
of the Quick method, found a loss of half 
of the total initial amount of prothrombin 
during the first three days of conservation. 
DeGowin.ii on the other hand, using the 
method devised at the University of Iowa, 
found the prothrombin content of the 
stored blood not much reduced until the 
fifteenth day. 
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TABLE 1 

KEACIIONS rOLLOWING CONSCRVCD BLOOD I KANSPUSION 


Author 

Source of 
Blood 

Preservative 

Solution 

Number of 
Transfusions 

Incidence of 
Reactions, 
Per Cent 

Nature of Rc.ictions 

Kiguchi 

Donor 

Sodium citrate 

53 

15 

1 lead.achc, urticaria 

Fantus (Cook County 
Hospital). 

Donor 

Sodium citrate and 
sodium chloride 

! 962 

'3 5 

Not stated 

Wilson and Jamieson 

Donor 

Sodium citrate 

14 

14 2 

Rigor, fever 

Sammartino 

Donor 

Glucose citrate 

167 

8 3 

Rigor, fever, lumbar 
pains 

TachcIIa Costa 

Donor 

Not stated 

1 1 

54-5 

Rigor, fever 

Jontsco 

Donor 

Sodium citrate 

2 

0 


Vlados . . 

Donor 

I.ll.T. 

*> 

9.0 

Rigor, fever 

Domanig 

Donor 

I.ll.T. 

18 

1 1 1 

Rigor, fever, hemo- 
globinuria 

Jeanneney and Viero^ . 

Donor 

Sodium citrate 

70 

8.5 

Rigor, fever, transient 
hemiparesis 

Gnoinski . . . 

Donor 

Sodium citrate 

6 

Blood conserved 
for 60 to 90 days 

83 3 

Rigor, fever, hemo- 
globinuria 

Cameron and Ferguson 
(Philadclpliia General 

1 losp.). 

Donor 

Sodium citrate 

1000 

7-4 

Rigor, fever, hemo- 
globinuria 

Elliott, Macfarlane and 
Vaughan 

Donor 

1 .I 1 .T. 

50 

20 

Rigor, fever, jaundice 

Boland, Cr.iigand Jacobs 

Donor, 

Placenta 

I.ll.T. 

38 

10.5 

Not stated 

Robertson . | 

Donor 

Glucose citrate 

22 

4 5 

Rigor, fever 

Picinelh 

Placenta 

Sodium citrate 

5 

40 

Hemoglobinuria, rig- 
or, fever 

Gwynn and Alscver 

Placenta 

Glucose citrate and 
sodium chloride 

18 

I 1 I 

Rigor, hematuria 

Page, Seager, and Ward 

Placent.i 

Sodium citrate and 
sodium chloride 

25 

Several, one 
severe 

Not stated 

Halbrecht 

Placenta 

Sodium citrate 

I 16 

3 4 

Rigor, dyspnea, tach\ - 
cardia 

Grodberg and Carey . 

Placenta 

Sodium citrate 

75 

4 0 

Not stated 

Judme 

Cadaver 

None 

1000 

12 5 

(5 deaths) 

Rigor, fever, hemo- 
globinuria, jaundice, 
di.arrhea 

Shamov 

Cad.iver 

I.ll.T. 

42 

14 2 

Not stated 

Bellelh 

Cadaver 

r.H.T. 

47 

29 7 

Rigor, fever, albumi- 
nuria, vomiting, diar- 
rhea, jaundice 

Judine .and Skundm.a 

Cadaver 


350 

21 0 

(5 deaths) 

Hemolytic shock, ana- 
phylactic shock 

Skundma 

Cadaver 


200 

21 .0 

(4 deaths) 

Anaphylactic shock, 
hemolytic shock, 
phlegmon of arm 
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6. The free potassium content of the 
plasma increases with conservation, due to 
its diffusion from the red blood cells 
(Duliere,^- Jeanneney and Servantie^^) and 
the accumulation may be the cause of 
post-transfusion reactions (Scudder et al.®). 

METHOD OF ADMINISTRATION 

The conserved blood should be admin- 
istered directly from the flask in which it 
has been stored, after its compatibility 
with the blood of the prospective recipient 
has been determined. It should be filtered 
through six or eight layers of gauze before 
it is transfused. 

Warming of the blood must be done with 
the greatest care, and during the process 
the flask should be gently rotated, in order 
to mix the plasma and cellular elements. 
Excessive heating will lead to coagulation 
of the plasma proteins, which will result 
in severe post-transfusion reactions. For 
this reason several workers prefer to use 
unheated blood, which has apparently 
given satisfactory results (Wilson and 
Jamieson^^). By this method the blood is 
allowed to remain at room temperature 
for several hours after it has been removed 
from the refrigerator. The rate of adminis- 
tration should not exceed lo cc. per min- 
ute. Slowing of the flow is frequently 
caused by a spasm of the vein wall as 
unheated blood is administered. 

The amount of blood to be administered 
depends upon the indications for the trans- 
fusion. Patients suffering from shock may 
be given 500 to 1,000 cc. Judine^ has given 
as much as 1,500 cc. at a single transfusion. 
The use of placental blood is less practical 
when large amounts are required. The 
pooling of blood from several placentas 
may be considered, but this method in- 
creases the incidence of post-transfusion 
reactions. 

INDICATIONS 

The indications for transfusion with 
conserved blood do not differ from the 
indications for transfusion with fresh blood. 
They include hemorrhage, with or without 


shock, anemia due to repeated hemorrhage, 
anemia due to sepsis and acute septicemias. 

The contraindications to transfusion 
with conserved blood are not yet clear, but 
certain precautions should obviously be 
remembered when this method is em- 
ployed. Blood which has been stored longer 
than twenty-four hours should not be used 
when a hemostatic effect is desired. Opin- 
ions differ, as has been pointed out, as to 
when the prothrombin content of the blood 
begins to decrease, but in view of the find- 
ings of Rhoads and Panzer that the fall 
begins at the end of twenty-four hours, it 
is clearly safer not to use conserved blood 
for hemostatic purposes after this time. 
Furthermore, since the phagocytic activity 
of the leukocytes decreases in conserved 
blood, it is inadvisable to perform trans- 
fusion with it for acute infections after 
more than forty-eight hours of storage. 

CLINICAL RESULTS 

The experiences of observers in widely 
scattered areas would seem to indicate that 
the clinical results of transfusion with con- 
served blood do not differ greatly from 
those of transfusion with fresh blood. There 
are, however, distinct disadvantages to the 
use of conserved blood, including: 

1. Great dilution of the blood, associ- 
ated with the use of certain preservative 
solutions. 

2. A less effective augmentation of the 
number of red blood cells and hemoglobin 
content of the blood of the recipient, due 
to the changes in these respects in the con- 
served blood. 

3. A higher incidence of post-transfusion 
reactions. 

POST-TRANSFUSION REACTIONS 

Considerable difficulty is encountered in 
attempting to evaluate the statistical in- 
cidence of reactions following transfusion 
with conserved blood, chiefly because of 
the variation of criteria used by different 
workers. From available data, however, 
certain general statements can be made 
(Table i) : 
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1. In a total of 2,373 collected trans- 
fusions of conserved donor blood the inci- 
dence of reactions was 13.8 per cent.* In a 
total of 214 collected transfusions with 
conserved placental blood the incidence of 
reactions was 14.6 per cent. In a total of 
1,639 collected transfusions with conserved 
cadaveric blood the incidence of reactions 
was 19.6 per cent. The severest reactions 
and the only fatalities on record followed 
the utilization of conserved cadaveric blood. 
The reactions varied from mild rigors and 
elevations of temperature to icterus, hemo- 
globinuria, hematuria, diarrhea, vomiting, 
and anaphylactic and hemolytic shock. 

2. Attempts to decrease tVie number of 
reactions in the future use of this method 
will depend upon : 

(A) Improved methods of collecting, 
storing and administering conserved blood. 

(B) A more detailed knowledge of the 
physiological and chemical changes which 
occur during the conservation of the blood. 

(C) Clearer delimitation of the indica- 
tions for and contraindications to trans- 
fusion with conserved blood. At the present 
time, as has been pointed out, the contra- 
indications are largely unknown. 

SUMMARY 

A brief resume has been given of the 
technic and results of transfusion with 
conserved blood. Conserved blood from a 
living donor is superior to blood obtained 

* In making up these tabulations the series recorded 
by Gnoinski'^ has been omitted. I le used blood which 
had been conserved for periods of sixty to ninety days 
and reported reactions in 83.3 per cent of Iiis cases. 


from the placenta or the cadaver but is 
inferior to fresh blood from a living donor. 
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NEW YORK, 

T he term, “artificial pneumothorax,” 
or more properly, induced pneumo- 
thorax, as ordinarily used means air 
within the pleural cavity which has been 
introduced by mechanical means, rather 
than spontaneously or traumatically. For- 
lanini, in 1882, and J. B. Murphy, in 1898, 
independently of each other, described pa- 
tients with pulmonary tuberculosis who 
had been benefited by induced pneumo- 
thorax, and it is still in this disease that the 
procedure has its widest applications. 

Indications. The indications for in- 
duced pneumothorax in pulmonary tuber- 
culosis are mainly, (i) progressive lesions; 
(2) cavities and (3) hemorrhage. There is, 
however, a great difference of opinion as 
to the indications in different stages of the 
disease, so that a tabulation that would be 
universally accepted is not possible. The 
following may be listed: (i) infiltrative 
lesions, with or without small cavities and 
with positive sputum which do not improve 
after a short trial of bed rest; (2) larger 
cavities; (3) pneumonic lesions confined to 
one lobe; (4) early infiltrative lesions with 
negative sputum which do not respond to a 
period of three to six months of bed rest, 
and (5) profuse or protracted hemoptysis. 
Contraindications are: (i) bilateral, far 
advanced disease; (2) markedly impaired 
respiratory reserve as indicated by dyspnea 
at rest or upon slight exertion, or by a vital 
capacity of less than 1200 to 1500 cc.; 
(3) decompensated cardiac or renal dis- 
ease, and (4) active hematogenous tu- 
berculosis with extensive extrapulmonary 
involvement. 

Induced pneumothorax finds applica- 
tion in the diagnosis and treatment of 
several nontuberculous thoracic diseases. 
In the hands of some, including the author. 
It has been beneficial in the early stages of 
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suppurative bronchiectasis. Most thoracic 
surgeons require a short period of pneumo- 
thorax preliminary to exploratory thoraco- 
tomy for pulmonary or mediastinal tumors ; 
this serves the twofold purpose of stabiliz- 
ing the mediastinum and of accustoming 
the patient to increased demands on his 
respiratory reserve. Pneumothorax is some- 
times of value as an aid in the roentgeno- 
graphic differentiation of chest wall tumors 
and other extrapleural masses from intra- 
pulmonary lesions. 

The induction of a pneumothorax should 
be performed in a hospital or sanatorium 
where the patient can be closely observed 
until the lung is well collapsed, and prefer- 
ably until cavity closure has been effected. 
The technic described is that which is used 
on the Division of Pulmonary Diseases of 
Montefiore Hospital. Many variations in 
one or more of the steps are practiced, some 
of which will be noted. 

Apparatus. A pneumothorax apparatus 
(Fig. i) is required. Many different ones 
have been devised, all of which contain two 
essential elements: (1) a manometer* (A) 
for the measurement of intrapleural pres- 
sure, and (2) a mechanism to drive air into 
the pleural space. Most apparatuses used 
in this country feature a two-bottle ar- 
rangement in which the level of water in 
one, (£■), can be raised above that in the 
other, (D). The flow of water thus created 
forces the air in the lower bottle into a 
rubber tube, (F), which can be connected 
to the puncture needle. By means of valves, 
the continuity of the tube with the manom- 
eter (valve B), and the flow of air, (C), can 
be controlled; both valves should not be 
open at the same time. The gas used is 
ordinary room air which is filtered through 

* A water manometer is the most satisfactory. 
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cotton, (G), ]jlacccl at one point in the technic 

tubing. It is no longer believed that the Ordinarily, no preliminary medication 

use of nitrogen, earbon dioxide, etc., has is required. The patient is placed in the 



Fir.. I. Pncuniotlu>rJi\ ap|)ar.auis. /t, water nianoinelcr. li, valve controlling 
cijntiiniity of rubber tube with manometer. C, valve controlling continuity 
ol rubber tube witli lower bottles; by means of tliis, the How of water can be 
regulated. D, Itoitle containing water and air. E, graduated outer bottle 
which can be elevated or lowered so that water will How out of or into it. 

/', rubber tube, the end of which can be attached to the puncture needle. 

G, cotton filter. H, valve between the two water bottles; this is ordinarily 
kept open. 

any advantage. The author personally finds lateral recumbent position with the oper- 
great satisfaction in the use of the David- ated side up. A pillow is folded and placed 
son apparatus."^ under the chest so that the thorax is 

A sterile tray is provided, containing a at a higher level than the head and feet, 
three-way stopcock (Fig. 2a), several 2 cc. The operator stands at the patient’s back 
hypodermic syringes, 3^ inch 26 gauge and the pneumothorax apparatus is placed 
needles, puncture needles (Fig. 2 b), 3 med- in front of him, thus distracting his atten- 
icine glasses (for alcohol, iodine and i per tion from the manipulations incident to 
cent procaine), applicators, gauze pads and the puncture. An assistant regulates the 
towels. t The puncture needles should be apparatus. The site selected for the punc- 
18 gauge and 2 inches long, though for the ture should be well away from the diseased 
average sized chest, a length of inches area. Since, in most cases, the lesions are 
is sufficient. The needle should have a short in the upper lobe, a favored location is the 
bevel and its point should be sharp enough si.xth or seventh interspace in the niid- 
to permit easy penetration of the chest axillary line. 

wall, yet blunt enough to minimize the The field is sterilized and draped. The 
possibility of puncturing the lung. Am- author prefers a thorough scrub-up to using 
poules of caffeine and epinephrine are kept gloves. The selected site is infiltrated with 
in the treatment room at all times. a local anesthetic as deeply as a 3^ inch 

^ needle will reach.* The valves of the 

Manufactured by J. Sklar, Brooklyn, N. Y. 

t A towel 1 foot square with a reinforced hole about * Many advocate infiltration down to the parietal 
4 inches in diameter in the center is useful. pleura. 
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pneumothorax apparatus are set for man- is carefully watched for movement, and it 
ometric registration (by opening B and is occasionally depressed a little to clear 
closing C). Oscillation of the manometer the needle of tissue plugs. When the 




Fig. 2. A, three-way stopcock with attached syringe. 

B, blunt needle suitable for induction of pneumothorax. 

C, sharp needle used for refills. 


when the rubber tube is squeezed confirms 
the patency of the system. The puncture 
needle is now connected to the three-way 
stopcock into the opposite end of which is 
inserted a hypodermic syringe almost full 
of anesthetic solution; the stopcock is set 
so that the needle and syringe are in com- 
munication and then the rubber tube of the 
pneumothorax apparatus is attached to the 
sidearm. The needle, held vertically to 
the chest, is thrust into the skin* and slowly 
pushed deeper and deeper; the rapidity of 
insertion depends upon the skill and ex- 
perience of the operator. At this point the 
patient is cautioned to avoid coughing, 
talking or deep breathing, any of which 
may cause sudden expansion of the lung 
against the needle. 

The position of the piston of the syringe 

\\ hen a vcr\- blunt needle is used, a preliminary 
pening m the skin may be made with a sharp needle. 


parietal pleura is punctured, a slight snap 
will often be transmitted to the fingertips. 
More important, if the tip of the needle 
is in the pleural cavity, the piston will 
begin a fairly rapid descent as a result 
of the negative pressure within the space. 
It is then necessary to make sure that the 
needle is not in the lung; this is indicated 
if gentle traction on the piston causes air 
or blood to enter the syringe. Unless this 
occurs, the stopcock is then turned so that 
the needle is in communication through the 
rubber tube with the manometer of the 
apparatus.* 


* Several other methods of locating the pleural space 
are satIsfactorJ^ Some prefer to have the stopcock set 
so that the needle is in communication with the ma 
nometer when the puncture is being made, and to watch 
for the appearance of true intrapleural readings. Others 
use an unconnected needle filled to the hub with fluid 

'pS s 
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If the tip of the needle is truly within 
the pleural space, there should be an im- 
mediate negative reading on the manom- 
eter. This will then oscillate synchronously 
with the phases of respiration, being lower 
(more negative) on inspiration, but nega- 
tive during both inspiration and expiration, 
with a minimum excursion of 3 cm.'’' No 
air should be introduced imless the manom- 
eter indicates characteristic intrapleural pres- 
sure readings. 

A small amount of air (25 cc.) is then 
given (by closing valve B and opening C) 
and a reading is taken. The presence of 
adhesions is indicated by a pressure change 
in a positive direction. If the adhesions are 
very extensive, the pressure actually will 
become positive and pain will appear. 
Another 25 cc. of air are introduced, then 
50 cc., each amount being followed b}' a 
reading. Unless the pressure becomes quite 
positive (more than plus 6), the remainder 
of the desired amount may then be given. 
Except in a special situation such as hem- 
optysis which requires a large initial 
collapse, about 250 to 300 cc. arc usually 
sufficient. 

Following the insulllatlon, the patient 
is kept in the treatment room for at least 
fifteen minutes, during which period the 
pneumothorax apparatus and the sterile 
instruments are left in place. This precau- 
tion permits prompt detection and treat- 
ment of a tension pneumothorax which 
may occasionally occur. The patient is 
required to remain in bed for the first 
24 hours. Rather severe pleuritic pain may 
necessitate the liberal administration of 
codein. 

Although it is often possible to suspect 
from the roentgen film that an adherent 
pleura will prevent induction of pneumo- 
thorax, one can be certain of this only by 
actually attempting the procedure. If a 
free pleural space is not located, a second 
attempt is made about two interspaces 
away. No more than three unsuccessful 
attempts should be made at one session, 

* A reading of minus 2, plus 2 indicates that the 
needle is in a bronchus. 


and if similar failures occur on a subsequent 
day, further efforts should be abandoned. 

A refill is given on the day following 
induction (the puncture being made close 
to the site of the original one) and every 
two or three days thereafter until the 
desired degree of collapse is achieved. For 
the first few refills, the technic is the same 
as that used for an induction, but is simpli- 
fied by the fact that the entry of the needle 
into the pleural cavity is marked by the 
return of air into the syringe. Once the 
lung is well separated from the thoracic 
wall, a 20 gauge sharp needle (Fig. 2c) 
may be used; many prefer a single rapid 
thrust without previous anesthesia. When 
this technic is used, the author keeps the 
stylet in the needle almost to the tip dur- 
ing the puncture. After passage of the 
parietal pleura, it is pushed a little further, 
thus clearing the lumen of the needle. 

COMPLICATIONS 

Induced pneumothorax is subject to a 
number of complications. Only the more 
serious will be discussed: — 

A. Air Embolus. This is the most 
dreaded complication of pneumothorax. It 
is caused by the entry of large quantities 
of air into a pulmonary vein. It most 
frequently occurs during induction, par- 
ticularly when adhesions are present. It 
results from insufflation while the tip of 
the needle lies within a vein; or pleural or 
alveolar air may enter a vein if the surface 
of the lung, particularly in a fibrotic area, 
has been lacerated. The symptoms are 
abrupt in onset, vary in form and severity 
and are referable to embolization, espe- 
cially of the brain. In severe cases, death 
may be almost instantaneous. Other symp- 
toms are vertigo, headache, blurred vision, 
convulsions, syncope, cyanosis and blanch- 
ing of one side of the tongue. The best 
treatment is prophjdaxis; blunt needles 
should be used for induction, talking or 
coughing during insufflation should be fo^ 
bidden and air should never be introduced 
unless the pressure readings are character- 
istically intrapleural. Once the accident has 
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occurred the patient’s head is lowered, 
warmth is applied and stimulants are 
given. 

B. Tension Pneumothorax. A lacera- 
tion of the surface of the lung may occur 
as the result of a needle puncture, or 
spontaneously due to the tearing of an 
adhesion during forceful coughing. If the 
opening does not promptly seal itself, a 
tension pneumothorax will develop, and 
the mediastinum, if not fixed by adhesions, 
will shift toward the opposite side, causing 
an alarming degree of dyspnea. Prompt 
deflation then becomes necessary. The 
technic is the same as that used for 
insufflation, but the bottles of the appara- 
tus are reversed. Following this, continu- 
ous deflation is necessary, often for several 
days. This is done by connecting the 
pneumothorax needle to a rubber tube 
whose other end is under water.* 

C. Fluid. A large number of patients 
with tuberculosis who receive induced 
pneumothorax sooner or later develop 
pleural effusions of varying amount and 
character. Most of these are relatively 
innocuous and eventually absorb; some, 
particularly those whose onset is marked 
by severe toxic symptoms, turn into 
tuberculous empyemas. Diagnostic aspira- 
tion should be performed frequently; large 
amounts may be withdrawn if dyspnea 
appears. The management of these effu- 
sions is the subject of great controversy; 
for details, reference may be made to the 
extensive literature on the subject. 

Adhesions. In many cases it will be- 
come apparent within a few weeks after 
induction that adhesions are preventing 
satisfactory collapse of the diseased area. 
The involved portion may be so broadly 
adherent that only healthy lung is being 
collapsed, in which event the pneumo- 
thorax should be abandoned. If, however, 
the adhesions appear less extensive, a 
thoracoscopy should be performed by an 
experienced surgeon; in this procedure, the 
adhesions are inspected and, if possible. 

More elaborate apparatuses for deflation are de- 
scribed in the reference texts. 


severed (intrapleural pneumonolysis, Ja- 
cobaeus operation). It is thus often possible 
to convert an ineffective pneumothorax 
into a satisfactory one. 

After Treatment. The most desirable 
degree of collapse is that which is just 
sufficient to be effective as indicated by 
the satisfaction of the following criteria: 
(i) cavity closure; (2) conversion of spu- 
tum,* and (3) disappearance of symptoms, 
both local and constitutional. Once this 
collapse has been achieved, refills should 
be given just often enough for its mainte- 
nance at a constant level. The patient 
should be fluoroscoped before each refill, at 
which time the degree of collapse, position 
of the mediastinum and presence of ad- 
hesions or fluid are noted. Positive intra- 
pleural pressures and undue shift of the 
mediastinum should be avoided. With the 
passage of time, thickening of the pleura 
may result in diminished absorption of air, 
so that the space can be maintained bj'^ 
small refills several weeks apart. 

Most induced pneumothoraces become 
effective within a few months, if ever. The 
percentage of those becoming effective 
after this period diminishes with the pas- 
sage of each succeeding month. When it 
becomes apparent that unseverable ad- 
hesions are preventing cavity closure, the 
procedure should be abandoned. If, how- 
ever, all cavities appear to be closed, but 
the sputum remains positive, a broncho- 
scopic examination for the detection of 
tuberculous lesions of the trachea or 
major bronchi should be made. No fixed 
rule can be given for the length of time 
that a successful pneumothorax should be 
maintained. On our service we have set 
the arbitrary rule of continuing treatment 
for four years after cavity closure and 
sputum conversion. When the decision to 
discontinue pneumothorax has been made, 
no further refills are given, and the lung is 
watched by frequent fluoroscopic examina- 
tions until it has completely reexpanded. 

* Negative sputum implies that smears, cultures and 
guinea pig inoculations have been done on both sputum 
and gastric contents. * 
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Bilateral Pneumothorax. In certain pa- 
tients with bilateral disease, it is possible 
to treat both sides by induced pneumo- 
thorax. Usually the side with the more 
extensive lesion is treated first. It is best 
not to induce the second side until the 
first space is well established and thora- 
coscopy, if necessary, has been performed. 
The vital capacity should be determined 
to ascertain the ability of the patient to 
withstand bilateral collapse. After the 
second pneumothorax has been established, 
each side should be treated independently. 
However, respiratory embarrassment must 
be avoided bv maintaining the smallest 
degree of collapse possible. Refills should 


never be given on both sides on the same 
day. 
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STAB THORACOTOMY IN THE TREATMENT OF 
ACUTE PLEURAL INFECTION 

Arthur S. W. Touroff, m.d., f.a.c.s. 

NEW YORK, NEW YORK 


V ARIOUS types of therapy, both 
medical and surgical, have been rec- 
ommended in cases of acute pleural 
suppuration. These range in magnitude 
from needle aspiration to major thorac- 
otomy with removal of segments of several 
ribs. Although certain authors have at- 
tempted to standardize the treatment of 
the condition, experience has indicated that 
the most satisfactory results are obtained 
by selecting the type of therapy best suited 
to the requirements of the individual case. 
This requires an appreciation not only of 
the advantages but also of the disadvan- 
tages of the various forms of treatment 
which have been proposed. Among the 
surgical methods, the most important minor 
procedure is stab (intercostal) thoracotomy. 
The advantages of this procedure include 
simplicity, freedom from shock and ease of 
performance. Thus it can be readily carried 
out under local anesthesia with only a few 
simple instruments. The patient, if very ill, 
need not be removed from bed, and if 
necessary the procedure can be performed 
at home as well as in the hospital. These 
features render it an excellent emergency 
method in the treatment of many patients 
who are critically ill. In certain cases more 
liberal drainage by open thoracotomy sub- 
sequently may be required, while in others 
the initial procedure may prove curative. 

A rather considerable number of cases 
of pleural infection, especially among chil- 
dren, are characterized by the rapid out- 
pouring of a large quantity of infected 
Huid which not only compresses the under- 
b'ing lurig but also displaces the heart and 
mediastinal structures toward the opposite 
side and thereby compresses the contra- 
lateral normal lung. Such a situation usu- 
ally results in extreme respiratory and 
circulatory embarrassment to which pro- 


found intoxication is often added as the 
result of septic absorption from the large, 
tense, collection of infected fluid. If the 
pulmonary Inflammatory process, from 
which the pleural infection originally was 
derived, is still active, another complicat- 
ing factor is present. Such a situation 
is frequently encountered in children suf- 
fering from so-called “synpneumonic” 
empyema. In cases of this type, the infec- 
tion often begins within a few days after 
the onset of pneumonia and the latter may 
be at its height when widespread, pleural 
infection supervenes. In children also, 
necrosuppurative bronchopneumonic le- 
sions often perforate into the pleura and 
produce pyopneumothorax rather than 
empyema (pyothorax). If the pulmonary 
perforation is of large size and a free com- 
munication between the lung and pleura 
results, substantial quantities of air enter 
the empyema cavity. This usually produces 
an extreme degree of pulmonary compres- 
sion and mediastinal displacement. 

In cases of the types just described, relief 
of symptoms is required promptly. Be- 
cause of the fact that the purulent effusion 
is thin at an early stage of pleural infection, 
it is safe to assume that the effusion con- 
tains comparatively little fibrin and, there- 
fore, the mediastinum is not well fixed by 
fibrinous exudate upon its surface. For this 
reason, “open” thoracotomy is contra- 
indicated and the procedure usually advo- 
cated is repeated aspiration until such time 
as the fluid becomes sufficiently thick to 
render open thoracotomy safe. This usually 
requires from seven to ten days. 

The utilization of repeated pleural aspira- 
tion to tide the patient over the critical 
period has a number of serious disadvan- 
tages which include the following: (i) 
Drainage is not continuous but is inter- 
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mittent. (2) In certain types of pleural 
infection, notably that due to the hemolytic 
streptococcus, the re-accumulation of fluid 
is so rapid that aspiration may be required 
several times a day in order to keep the 
symptoms under control. (3) Repeated 
punctures, especially when the pleural 
infection is of the streptococcic variety, 
may result in serious phlegmonous infec- 
tion of the chest wall. (4) Repeated incom- 
plete emptying of the empyema cavity by 
aspiration ma}^ result in irregular c.xpansion 
of the lung, thus converting a single, large, 
empyema cavitj^ into a series of smaller 
loculations. This not only may render sub- 
sequent surgery more likely, but often 
renders such surgery difficult and the 
results less satisfactory. (5) Repeated 
aspirations are distressing to the patient 
(especially if a child). (6) If tense pyo- 
pneumothorax, due to the free entry of 
air into the empj^ema cavity is present, 
aspiration has only very transient effects. 

Stab thoracotomy combined with “air- 
tight” drainage is a procedure which is 
free from all these objections. It permits the 
continuous escape of the contents of the 
empyema cavity. Furthermore, by prevent- 
ing the entry of air into the chest through 
the drainage tube, it permits return of the 
displaced heart and mediastinum to their 
normal positions, prevents their further 
abnormal mobility and facilitates re-ex- 
pansion of the lung. Thus, respiratory and 
eirculatory embarrassment and Intoxication 
are rapidly, effectively and continuously 
combatted by means of a single, minor 
procedure which can be performed within a 
few minutes. 

In other cases, a large purulent effusion 
may have developed comparatively slowly 
and diagnostic aspiration may have dis- 
closed pus sufficiently thick to permit 
major thoracotomy without fear of undue 
mediastinal mobility. In such cases, how- 
ever, the sudden release of a large, tense 
collection of pus by rib resection and the 
actual trauma of a procedure of such mag- 
nitude may produce an alarming “shock- 
like” state, especially if the patient is toxic 


or debilitated. Stab thoracotomy is well 
suited to such cases for two reasons, 
first, because it is not a shocking procedure, 
and second, because the rate of decompres- 
sion can be regulated through the use of an 
adjustable clamp applied to the drainage 
tube. In such cases, the end of the drainage 
tube may be left open and “air-tight” 
drainage dispensed with. In addition it is 
the custom of some surgeons to combine 
this type of drainage with certain forms of 
irrigation of the empyema cavity; and if 
the infection is controlled thereby, subse- 
quent major thoracotomy may prove 
unnecessary. 

Stab thoracotomj'^ with “air-tight” 
drainage is contraindicated for obvious 
reasons in cases of empyema in which 
single or multiple, small encapsulations are 
present. Another contraindication exists in 
cases of anaerobic pleural infection result- 
ing from the perforation of a putrid pul- 
monary abscess. Such pleural infections 
usually are serious and often fatal. The 
cardinal principle of treatment is to provide 
free aeration without delay in order to 
combat the virulent anaerobic infection. 
Personal experience has indicated that for 
this purpose stab thoracotomy seldom is 
adequate and that wide thoracotomy with 
free rib resection is the procedure of choice. 

PROCEDURE 

Although the use of a number of devices, 
including special cannulae and drainage 
tubes, has been recommended in stab 
thoracotomy, the procedure can be per- 
formed readily with the usual instruments. 
In order to secure dependent drainage the 
operative approach is made near the lower 
limit of the purulent collection. The in- 
struments required are a syringe for the 
administration of local anesthesia, a few 
small, sharp-pointed, artery forceps and a 
scalpel. The remaining equipment consists 
of a moderately firm rubber drainage tube 
(about 10 or 12 inches long with a lumen 
^4 to % ineh in diameter), a glass connect- 
ing tube, 3 feet of conducting tubing and a 
1,000 cc. collecting bottle filled with water 
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to a depth of several inches. The distal end 
of the conducting tube is placed about 
I inch below the level of the water in the 
collecting bottle and is fixed to the neck of 
the bottle by adhesive straps. This pre- 
vents the end of the tube from being 
accidentally withdrawn from the water 
which forms a one-way valve permitting 
pus to escape from the tube but preventing 
the entry of air into the latter. The proxi- 
mal end of the conducting tube is attached 
to the distal end of the drainage tube by 
means of the glass connecting tube. The 
drainage tube is prepared by clamping off 
the distal end close to the glass connecting 
piece. The proximal end is cut on the bias 
and a side opening made about i inch from 
the tip. A rubber collar, made of a short 
section of slightly larger sized rubber tub- 
ing, is slipped over the drainage tube and 
placed at a distance of 2 to 3 inches from 
the tip, depending on the thickness of the 
patient’s thoracic wall and overlying tis- 
sues. The assembled unit is then ready for 
use. 

The skin, subcutaneous tissues and inter- 
costal muscles are injected thoroughly with 
Vi per cent novocaine at the site previously 
selected. Care is taken to inject all the 
tissues down to and including the parietal 
pleura. An incision about 3-^ inch long is 
made through the skin and subcutaneous 
tissues and partially through the inter- 
costal muscles. The proximal end of the 
drainage tube is grasped with a small, 
sharp-pointed, artery forceps in such a 
manner that the tip of the clamp projects 
about 34 inch distally to the tip of the tube. 


The tip of the artery forceps which grasps 
the tube is introduced into the operative 
incision and then is gently but firmly forced 
through the deep (uncut) layer of inter- 
costal muscles and pleura into the empy- 
ema cavity. The tube is firmly held in situ 
with the free hand, while the artery forceps 
is undamped and withdrawn. The drainage 
tube is fixed in place by passing several 
safety pins through the collar and strapping 
them securely to the skin with numerous 
strips of adhesive tape which pass over 
them in various directions. The arter}”^ 
forceps applied to the distal end of the 
tube, finally is undamped and the contents 
of the empyema cavity permitted to drain 
into the collecting bottle which is placed on 
the floor at the bedside. An arter^’^ forceps 
is always kept at the bedside in order to 
damp off the collecting tube whenever the 
distal end of the latter has to be removed 
from beneath the water in order to empty 
the bottle. The only other precaution to be 
observed is never to raise the collecting 
bottle to the level of the patient unless the 
tube is clamped off. Failure to observe this 
rule may result in the passage of fluid from 
the bottle into the chest should the patient 
cough or take an unexpectedly deep breath. 

Although various devices have been em- 
ployed to regulate the degree of negativity 
within the empyema cavity and drainage 
system, we have found the simple appara- 
tus described above to serve its purpose 
adequately. Furthermore, it requires prac- 
tically no attention except to empty the 
collecting bottle once a day and to refill it 
partially with water. 





PENETRATING WOUNDS OF THE HEART 

Todd P. Ward, m.d. and William G. Parker, m.d. 

MOUNT VERNON, ILLINOIS 


P ENETRATING wounds of the heart 
are emergencj' cases, but in any emer- 
gency it is well to take thought of 
what to do before doing it. The complica- 
tions of immediate importance are hemor- 
rhage and pericardial tamponade. As little 
as 200 or 300 c.c. of blood may so distend 
the relatively inelastic pericardial sac that 
ventricular diastole cannot occur. By pre- 
venting ventricular filling pericardial tam- 
ponade prevents ventricular output into 
the general circulation, with arterial fail- 
ure, cerebral anoxia, unconsciousne.ss and 
collapse. 

As the thoracic and mediastinal contents 
are held under a negative pressure the flow 
of blood in the venae cavae and right 
auricle, “the great venous gateway to the 
heart,” is under a sucking pressure esti- 
mated to equal about 8 to 10 cm. of water. 
When the positive pressure upon the heart 
from pericardial tamponade equals or over- 
comes this, the circulation comes to a 
standstill until the venous engorgement 
outside the thorax builds up sufficient pres- 
sure to force blood into the heart again. If 
the elastic recoil of the lungs is not lessened 
by pneumothorax the circulation may be 
maintained for some time longer. But even- 
tually this mechanism fails and death 
ensues. 

Whether the symptoms of collapse are 
due to shock or to hemorrhage and tam- 
ponade is an important matter. Loss of 
blood from the general circulation calls for 
suitable fluids. Every office should be 
equipped with bottles of sterile normal salt 
solution, 5 per cent dextrose and possibly a 
suitable acacia solution. These may be ob- 
tained with sterile-pack tubing and needles 
from several pharmaceutical supply houses. 
Experience shows that intravenous infusion 
in these cases seldom does harm and may be 
life saving. 


Exact differential diagnosis may be diffi- 
cult and preparation for operation should 
be instituted at once. If the entrance wound 
has produced pneumothorax the local heart 
signs may be obscured. Fluoroscopic ex- 
amination, if quickly available, is of assist- 
ance in diagnosing tamponade as the heart 
shadow is enlarged and the heart excursions 
lessened. Rapid pulse, air hunger and rest- 
lessness on the part of the patient suggest 
hemorrhage, while a low arterial pressure, 
faint or absent pulse, “quiet” heart and 
unconsciousness suggest tamponade. How- 
ever, free bleeding into the pleural space 
may divert so much blood from the brain 
that syncope may result. Wounds in the 
ventricles bleed more furiously because of 
the increased pumping pressure and are 
more likely to fill the pericardium. Wounds 
in the auricles, unless large, bleed more 
slowly and are less likely to strip loose 
the pericardium and produce tamponade. 
Blood may be lost into the pleural space 
instead. 

Bigger^ divides heart wounds into four 
groups: (i) those with slight or moderate 
bleeding in which the wounds communicate 
freely with the pleura. They are treated 
conservatively. In group 2 are patients 
with tamponade who improve after fluid 
infusion, adrenalin and morphine. These 
patients are prepared for operation. While 
this is being done a eannula is Inserted into 
the pericardium to determine the pressure 
and if possible to remove some of the blood, 
relieve the tamponade and allow better 
heart action. The cannula is left in for 
fifteen to thirty minutes and if bleeding 
recurs operation is done at once. Group 3 
includes those cases with severe tamponade 
and low arterial pressure, which do not 
respond to conservative measures. They 
should be operated upon without delay, 
pericardial aspiration being done mean- 
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while. Group 4 includes patients with free 
communication with the pleura and mas- 
sive hemorrhage. They should be operated 



Fig. I. Location of stab wound in 
right auricle. 


upon at once and the blood reinfused while 
attempts are made to control the hemor- 
rhage. Bigger remarks that few patients 
with this type of injury survive sufficiently 
long to secure surgical aid. 

Briefly, the things to be noted imme- 
diately upon seeing a patient with a heart 
injury are; (i) character of the pulse 
(present, absent, fast, slow); (2) character 
of the heart action (“quiet” in tamponade) ; 
(3) quality of the arterial pressure; (4) 
color and demeanor of the patient (restless 
in hemorrhage, quiet in tamponade; ashy 
color in tamponade; pale in hemorrhage). 

Things to do; (i) administer saline or 
acacia infusion if indicated; (2) give ad- 
renalin or neosynephrin to maintain arterial 
pressure; (3) morphine if restless. Prepare 
field for operation. 

Operative T'^'eatment. Several incisions 
have been described in texts and Elkin- has 
pointed out the advantages of various inci- 
sions, especially the transverse incision 
separating the pectoral fibers with rib resec- 
tion beneath the retracted muscle. Any 
approach which is time consuming, shock- 
ing, or which involves bulky instruments 
such as rib spreaders, should be avoided. 


If the entrance wound indicates injury to 
the lung a transpleural approach permits 
examination and treatment as well as re- 



Fig. 2. Postoperative appearance of patient. 


moval of blood from the pleural space. If 
pericardial tamponade is present, exposure 
must be adequate to allow control of the 
wound which bleeds freely when release of 
the tamponade allows the circulation to 
become active again. If a transpleural ap- 
proach is made the collapsed lung flaps 
about with respirations and voluminous 
gauze packing is necessary to control undue 
movement during operation. 

General anesthesia is probably best be- 
cause with the release of tamponade, im- 
provement of the circulation and partial 
return of consciousness, these patients be- 
come unruly. The pleural reflex induced by 
the necessary manipulations and open 
pneumothorax would be troublesome were 
local anesthesia used. If an anesthesia 
apparatus is used some positive pressure 
may be exerted upon the collapsed lung 
and the administration of oxygen and 
carbon dioxide may be carried out when 
indicated. 
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CASE REPORT 

H. C., 36, colored male hotel porter, was 
stabbed in the left chest with a knife used for 
paring vegetables. The wound was approxi- 
mately over the left third interspace about 
4, cm. from the midline. He was brought to the 
office of one of us (T. P. W.) within half an 
hour. There was slight bleeding from the en- 
trance wound, the pulse could not be felt at the 
wrist and the heart sounds were faint and 
rapid. The patient was quiet and unconscious. 

Consultation was held at once and operation 
was done as soon as the patient could be re- 
moved to a hospital. Under light ether anesthe- 
sia a window opening was made by cutting the 
third, fourth and fifth ribs with a shear and the 
costal cartilages with a knife, the skin and 
muscle having been reflected. There was a 
wound in the lung which was not bleeding, as 
the lung was collapscrl. The heart was well 
exposed and a half inch wound found in the 
right auricle. (Figs, i and 2.) There was a 
steady stream of blood flowing from the wound 
and a large amount of blood, mostly clotted, 
in the left pleural space. The movements of the 
heart and lungs became tumultous following 
the administration of epinephrine and produc- 
tion of pneumothorax. The lung movements 
were partly controlled by packing gauze about 
the lung. A finger laid over the wound in the 
auricle controlled the bleeding while fine silk 
sutures were passed and tied. The pericardial 
wound was but slightly larger than that in the 
auricle and was also closed with silk sutures. 
There was no tamponade. Blood clots were 
scooped from the chest with the hand and the 
remainder of the blood removed by sponging. 


The wound was closed in layers and a small 
rubber drain put in. Morphine and fluids were 
administered as necessary. The patient did 
well until signs and symptoms of empyema 
developed at the end of two weeks. The em- 
pyema was drained through a stab wound and 
when this healed without undue complications 
the patient was discharged in good condition 
and returned to his work. Operation was done 
on March 12, 1938. The patient has remained 
in good condition. 

CONCLUSIONS 

That death did not occur from hemor- 
rhage seems due to the fact that the pres- 
sure in the auricle was comparatively low. 
There was a much diminished cardiac out- 
put because of the break in continuity of 
the blood stream passing through the heart 
chambers, the loss of blood from the 
auricle, and a disturbance in the sucking 
pressure normally exerted upon the venous 
gateway to the heart. This last doubtless 
allowed a damming back of blood in the 
venous system so that the patient suffered 
from both hemorrhage and relative cerebral 
anoxia. This case illustrates the wisdom of 
prompt operation even though the prog- 
nosis seems hopeless. 
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OPERATIONS ON THE PHRENIC NERVE 
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NEW YORK, 

S URGICAL procedures performed upon 
the phrenic nerve are always for the 
purpose of paralyzing the correspond- 
ing hemidiaphragm. The type of operation 
performed is dependent upon the length of 
time for which paralysis is desired. This in 
turn is dependent upon the indications for 
the procedure. 

Indications. Paralysis of a hemidia- 
phragm or occasionally of the entire dia- 
phragm is desired in a variety of conditions. 
The use of the procedure in the treatment 
of pulmonary tuberculosis was widespread 
during the decade from 1925 to 1935. In 
recent years, the indications have narrowed 
considerably and today its use is exceed- 
ingly limited. Table i cites some of the 
more common usages for diaphragmatic 
paralysis. It is not the purpose of this 
paper to discuss the indications and contra- 
indications for the procedure. For such 
information, reference must be made to 
standard works upon the subject. 

Anatonvif. The phrenic nerve arises from 
the fourth cervical nerve, usually receives 
branches from the fifth and occasionally 
from the third, and passes around the 
lateral border of the scalenus anticus mus- 
cle. It crosses the anterior surface of this 
muscle from without inward, deep to the 
transverse cervical vessels, passes along its 
mesial border behind the clavicle and be- 
tween the subclavian artery and vein into 
the thorax. Within the thorax, it passes 
downward through the middle mediastinum 
alongside the pericardium to the dia- 
phragm, where it divides into branches 
supplying the various parts of this muscle. 
The variations in the origin of the phrenic 
nerve are of great importance in its surgery. 
The percentage of cases in which it arises 
rom more than one cervical nerve is so 
great that these branches must be looked 
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for and cut if one is to expect a complete 
paralysis. The most common accessory 
branch is from the fifth cervical root, which 
should always be carefully examined if 
complete avulsion of the nerve is not per- 
formed. Unilateral, double, triple and even 
quintuple nerves have been described, as 
well as slings around the internal mam- 
mary, transverse cervical and subclavian 
vessels. The nerve has even been described 
as passing through the subclavian vein, or 
buried in its wall. Fortunately, most of the 
accessories are not too intimately connected 
with blood vessels and join the main trunk 
within a distance of 1 1 to 1 3 cm. from the 
level at which it crosses the scalenus 
anticus. Therefore, if avulsion of the nerve 
is performed and at least 13 cm. are re- 
moved, one may be confident that a total 
and permanent paralysis of the hemidia- 
phragm will ensue. Anastomoses with the 
subclavian and suprascapular nerves as 
well as the ansa hypoglossi have been 
described. 

The phrenic nerve ma}'- cross the scalenus 
anticus muscle in an almost horizontal posi- 
tion either high up near its origin or low 
down near the clavicle. If not found in its 
usual position, it should be sought laterally 
near the cervical plexus or medially be- 
tween the medial border of the muscle and 
the internal jugular vein. The size of the 
main nerve is a fair indication of the pres- 
ence or absence of important accessories; a 
small phrenic nerve usually indicates large 
accessories. 

The phrenic nerve is the sole motor 
nerve to its corresponding hemidiaphragm. 
Interruption of its nerve impulses causes 
immediate paralysis of the muscle with 
atrophy which begins in a few weeks and 
progresses until it becomes complete about 
the third or fourth month. Paralysis of the 
5 
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diaphragm is usually accompanied by an be used; any anesthesia which does not 
elevation in its position and by paradoxical provide for the return of consciousness 
motion, i.e., it descends during expiration within a few minutes after the conclusion 
and rises during inspiration. of the operation should be avoided. 

TABLE I 

INDICATIONS FOK DIAPHRAGMATIC PARALYSIS 
. . . . /In c/irly cases as aid to bed rest; for small, fresh, thin-walled cavities; for 

AS an n epenc e j |iil, is or in lower lobe; for hemoptysis; for pain from diaphrag- 

rocce lire j mlliesions; to aid in reexpansion of lung in presence of pleural infection. 

I In some types of inelfeciual pneumolhora.x; at discontinuation of pneumo- 
) thorax; to aid in closing emp^’cmn cavities in conjunction with thoracoplasty; 
j in conjunction with scaleniotomy or anterolateral thoracoplasty (Monalcii); 
in conjunction with intercostal neurectomy or pneumoperitoneum. 

1 Pneunionectomv, lobectomy, herniation and wounds of 
As Aid in Major Tiioracic Operations-j (N.^ve exposed within the thorax.) 

Spasm of Tetanus, Encephalitic Tic, Intractable Hiccough 
1^. , . ^ Small para-esophageal type 

I lap iragm.itic hernia in which operation is contraindicated 

jBronchiectasis, l-ung Abscess, Pulmonary Suppuration 
Memoptysis 

Basal Empyema Cavities 

To Increase Volume of Abdominal Cavity before Operations for Huge Scrotal or Umbilical 
Hernias 


Treatment of 
Pulmonary 
Tuberculosis 


As Aid to Other 
Collapse 
Procedures 


Treatment of 
Nontuberciilous' 
Diseases 


TABLE II 


TYPES OF OPERATIONS 

V, .... 1 Without skin incision 

Novocainc I njection j 

1-3 Months — Freezing with Carbon Dioxide Snow or Ethyl Chloride 
/'Phrenemphraxis ferushing) 

4-8 Months; Alcohol Injection 

(.Simply Phrenicotomy (cutting with approximations of ends) 
10-12 Months — Crushing with Partial Extr.action (Frank) 

Permanent ( Phrenicectomy (phrenic neurectomy-avulsion) 

Paralysis ( Radical Phrenicotomy (Goetze) 


Transient Paralysis- 


Temporary 

Paralysis 


Types of Operation. The various types 
of operations which may be performed 
upon the phrenic nerve in order to obtain a 
paralysis of the diaphragm are given in 
Table ii. It must be remembered that in a 
small percentage of “temporary paralysis” 
procedures, a permanent paralysis may 
occur; likewise a small number of “perma- 
nently paralyzed” diaphragms may have 
return of function. 

TECHNIC 

The patient lies on his back with a small 
pillow under the shoulders in order to ex- 
tend the neck slightly. In patients with 
copious sputum, a moderate Trendelenburg 
position should be used. The head is kept 
in the midline but turned away from the 
side to be operated upon. Local infiltration 
is the anesthesia of choice. In children who 
cannot be controlled, a light narcosis may 


After ordinary skin antisepsis, the field 
of operation is draped, leaving the nose and 
mouth free. The posterior border of the 
clavicular portion of the sternomastoid 
muscle is found by having the patient raise 
his head. If possible, the course of the 
external jugular vein is noted. The incision 
should He between these two landmarks 
and be situated about 2 cm. above and 
parallel to the clavicle. Until the surgeon 
has performed a number of phrenic nerve 
operations, it is advisable for him to use 
a somewhat larger incision, extending it 
slightly meslally over the sternomastoid 
muscle and also more laterally. This may 
necessitate tying off the e.xternal jugular 
vein. The type of operation determines the 
length of the incision. For an avulsion, a 
smaller Incision will suffice because there is 
usually no need to search for accessory 
branches. The above described incision is 
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the one most commonly used, although 
Lllienthal has advocated an incision upon 
the clavicle, and others have used a vertical 



Accessory Ramus of Phrenic Nerve 
Tv pel. 

Fig. 1. Accessory ramus of the phrenic nerve 
derived from the third or fourth cervical 
nerve and taking a vertical course. (J. 
Thoracic Surg., 2: 538, 1933.) 

incision along the lateral margin of the 
sternomastoid. 

Only the skin and subcutaneous tissues 
need be anesthetized. Any deeper injec- 
tions are dangerous due to the proximity of 
important structures. The incision should 
be placed in a natural skin crease and 
should be planned before the skin is dis- 
torted by novocaine injection. After inci- 
sion of the skin, subcutaneous tissue, 
platysma muscle and superficial layer of 
the deep cervical fascia, the lateral border 
of the clavicular portion of the sterno- 
mastoid comes into view. When this is re- 
tracted medially, a fat pad overlying the 
scalenus anticus muscle is exposed. For 
safety, sharp pronged retractors should 
never be used. Delaney has designed a 
special phrenicectomy retractor for use in 
small incisions. The fat pad on the scalenus 
IS either teased apart or separated by blunt 
dissection with Mayo scissors or hemostat. 
Beneath this layer of fat, the anterior sur- 
lace of the scalenus anticus muscle will 
come into view with the brachial plexus 
lateral to it. 


The deep layer of the deep cervical fascia 
covers the scalenus anticus and the nerve 
roots; and if the phrenic is in its normal 
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Accessory Ramus of Phrenic Nerve 
Type n 

Fig. 2. Accessory ramus of the phrenic nerve 
derived from the fifth eervical nerve and 
taking a horizontal course. (J. Thoracic 
Surg., 2; 538, I 933 -) 

position, it can be seen through this fascial 
layer, lying upon the anterior surface of 
the muscle. This layer of fascia is then 
incised and the nerve exposed. Its normal 
size is about that of the lead in a pencil. If 
a phrenicectomy is to be performed, no 
further dissection is necessary. The nerve 
is Isolated and l per cent novocaine injected 
into its sheath. Complete anesthesia does 
not occur for about two minutes and no 
manipulation of the nerve should be done 
until it is absolutely painless. The nerve is 
grasped with a hemostat and sectioned as 
high as possible. Using a steady uniform 
force, the surgeon slowly winds the nerve 
around the forceps in windlass fashion. 
Washburn and Proctor have devised for- 
ceps with a flange at the end in order to 
prevent the nerve from slipping during the 
avulsion. If there is severe pain in the 
chest, the procedure is stopped for a few 
moments. It is advisable to apply a second 
forceps lower down to prevent retraction 
into the thorax should the nerve break. 
Suddenly, the thoracic attachments will 
give way and a varying length of nerve will 
be extracted. If 13 or more cm. are avulsed, 
no further operative procedure is neces- 
sary, because, ordinarily, the accessories 
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Join the main trunk within this distance 
from the point of exposure. If, as occa- 
sionally occurs, a shorter piece has broken 



Fig. 3. Site of incision tlirougli tlie skin showing 
relations to deeper structures. (Illinois M. J., 
August, 1932.) 


off, it is advisable to search for accessory 
nerves and resect them. 

If the phrenic nerve is not found in 
its usual position, crossing the scalenus 
anticus, it must be searched for along the 
lateral or medial border of this muscle. 
When exposing the internal border, care 
must be taken to avoid injury to the 
internal jugular vein and the vagus or 
cervical sympathetic nerves. The phrenic 
nerve may be best identified by tracing it 
upward to its point of origin from its 
cervical nerve root. Pinching of the phrenic 
nerve will usually elicit pain in the anterior 
part of the shoulder. Broga has advocated 
electrical stimulation which will produce 
a hiccup or a prolonged inspiration. 

If the phrenic nerve is not found either 
on the anterior surface or medial side of the 
anticus, it should be sought along the 
lateral edge where it must be differentiated 
from cervical and brachial plexus nerves. 
If not identified in any of these locations, 
the fibers of the scalenus anticus muscle 
should be separated, for the phrenic nerve 
has rarely been found in the muscle bundle. 

When the phrenic nerve has been defi- 
nitely identified and a permanent paralysis 
is desired, either an avulsion, as previously'^ 
described, is performed, or a radical 


phrenicotomy. (Goetze.) For the latter 
procedure, a slightly larger incision may 
be necessary. The nerve is followed to both 



Fig. 4. Skin edges retracted showing sternomas- 
toid and c.vternal jugular vein. ( 5 urg. Clin. 
N. America, December, 1935.) 


ends of the exposed area and any filaments 
or branches joining it are severed. The 
fifth cervical nerve should be exposed, and 
an accessory' nerve running from it to join 
the phrenic nerve lower down should be 
sought. If found, this branch should be 
removed and then at least 2 to 3 cm. of the 
main phrenic nerve resected. This method, 
as advocated by' Goetze, will give as high a 
percentage of effective permanent paralyses 
as phrenicectomy', with less hazards. 

If only' temporary' paraly'sis is desired, 
the nerve is isolated from the surrounding 
tissues by' packings, anesthetized and 
either thoroughly' injected with absolute 
alcohol for a distance of 2 to 3 cm. or 
frozen with ethy'I chloride or carbon dioxide 
snow. In order to assure a complete 
paraly'sis, the accessories should be exposed 
and resected, as in the Goetze method. 

When simply' phrenicotomy' is done, the 
nerve is anesthetized, cut across and the 
ends approximated with fine silk sutures. 
When phrenemphraxis (crushing) is p^* 
formed, at least i cm. of nerve should be 
crushed and care must be taken that all the 
nerve fibers have been caught in the 
serrations of the instrument. Special crush- 
ing forceps have been devised with the 
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serrations so arranged that complete crush- Patients with large amounts of sputum 
ing will result. With both phrenemphraxis from disease of the lower lobe may be 
and phrenicotomy, the accessories must be suffocated immediately after operation by 
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Fig 5. Exposure of the phrenic nerve below the omohyoid muscle. (Surg. 
Cltn N America, December, 1935.) 


divided to insure complete diaphragmatic 
paralysis. 

Some advocate tying a piece of fine silk 
loosely around the nerve and attaching this 
suture to the platysma in the wound. This 
may aid in locating the nerve, should a 
secondary operation be required. On the 
other hand, if the exact position of the 
nerve is described in the operative report, 
it is not difficult to find the nerve at a 
second or third operation. 

Closure of the wound is simple; a few 
fine catgut sutures to the platysma, and 
either fine silk or clips to the skin. A sub- 
cuticular suture may be used if desired. If 
the incision has been placed in a natural 
skin crease, it will soon be practically 
Invisible. 

Co7nplications. A survey of the anat- 
omy of the operative area involved will 
give a strong hint as to the complications 
which may occur at the time of operation. 
Injuries to every structure in the region 
have been reported : tears of the internal or 
external jugular veins, wfith air emboli; 
heniorrhage from subclavian vessels, in- 
juries to brachial plexus, cervical sympa- 
thetic and recurrent laryngeal nerves and 
thoracic duct. During avulsion, pleural 
tears may occur, as well as hemorrhage 
troni the pericardiophrenic artery or vessels 
"hich have been encircled by accessory' 
nerves. 


the expulsion of these secretions into the 
bronchial tree. Those with diminished 
respiratory surface may have marked 



Fig. 6. e, method for infiltrating the nerve before 
avulsing or cutting it. /, technic of avulsion. 
(Surg Clm. N. America, 12. 1579, 1932.) 


dyspnea due to pressure of an elevated 
diaphragm upon the longer lobe plus 
absence of the normal diaphragmatic 
movement. 

Left-sided paralysis may be follow^ed by 
gastrointestinal symptoms due to dis- 
placement of the stomach, duodenum and 
large colon. Cardiac symptoms have been 
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observed because of mediastinal displace- 
ment. In decompensated cardiac states, 
paraij'sis of the right side of the diaphragm 
may interfere greatly with the return of 
venous blood to the heart. 

Tests for Diaphragmatic Paralysis. It is 
advisable to determine shortly after oper- 
ation whether the procedure has been 
successful in paralyzing the diaphragm. 
This must be done by fluoroscopy. The ele- 
vation of the hemidiaphragm may not 
occur at once. Diaphragmatic movement 
on the operated side may be entirely 
absent or it may be paradoxical, i.c., down- 
ward upon expiration and upward upon 
inspiration. This may be accentuated by 
the Bittdorf test. With the lips and nostrils 
tightly closed, the patient is instructed to 
inspire deeply. This causes a marked in- 
crease in the negative intrathoracic pres- 
sure and results in an exaggerated para- 
doxical rise of the flaccid hemidiaphragm. 

When a pleural effusion or marked 
pleural thickening is present, the dia- 
phragm may not be clearly visualized. 
Under these circumstances it may not be 
possible to determine definitely whether 
paralysis has been achieved. 

Although the exposure of the phrenic 
nerve in the cervical region may be classed 
as a minor operative procedure, neverthe- 
less, it should not be attempted by anyone 
but a qualified surgeon. The field of oper- 
ation contains many important structures 
whose injury may lead to serious compli- 
cations. A thorough knowledge of both the 
normal anatomy of the region and the 
variations which may occur is necessary. 
If this knowledge is combined with good 
surgical technic and careful anatomic dis- 
section, complications will be minimized 
and good operative results obtained. 
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A NEW TREATMENT OF GANGLION 

Elmer J, Ball, m.d. 

LOS ANGELES, CALIFORNIA 

"fjOR many years the treatment of The new treatment consists of injecting a 

ganglion has gone on unchanged, re- proteolytic enzyme (caroid) into the cyst 
ceiving as a rule, a non-surgical han- and allowing this substance to remain 
dling with no assurance the condition would within the cyst for several minutes. This 
not readily recur. Surgical removal has enzyme liquefies the gelatinous material 
ofiered a dilficult and hazardous procedure which can then be freely aspirated, 
for such a benign condition. Technique. The skin is prepared sur- 

A ganglion is a cystic formation which gically. Novocaine may be used to infiltrate 
occurs on the capsular ligament of an the skin over the ganglion, but this is not 
e.xtremity. It may follow strains and in- essential if a sharp needle is used, 
juries and is most commonly found on the The solution used is a suspension of pul- 
dorsal surface of the wrist but may be verized enzyme (caroid) in sterile distilled 
found about any articular surface. (At one water, i dram of enzyme to each 5 c.c. of 
time ganglia were supposed to be hernias distilled water. One minim of h3'drochloric 
of the synovial sheaths.) acid is added to each 10 c.c. of suspension. 

Pathology. Sections show that these This mixture is shaken vigorously and 
cysts develop within the capsular ligament drawn into a 10 c.c. syringe fitted with a 20 
and not in the sheath. An obliterative gauge needle. 

endarteritis of traumatic origin is the The ganglion is tensed, the needle in- 

cause of the nutritional disturbances which serted and under stead}' pressure the sus- 
precede the degenerative changes. At first pension is injected slowly into the ganglion, 
several small c3'sts occur ivhich later unite About three minutes should be used in 
and form a larger one. The}' usuall}' com- injecting each c.c. Usuall}' 2 c.c. of the 
municate with the articular surface. suspension is sufficient, but this, of course. 

Diagnosis. The localized swelling ma}' depends on the size of the ganglion, 
be the onl}' S3'mptom, or weakness of the In thirt}' minutes liquefaction is corn- 
joint and in some instances quite severe pleted. However, the solution ma}' be 
neuralgic pains may be associated. The allowed to remain twent3'-four hours with- 
swellings are so characteristic in appear- out causing an}' distress and the patient 
ance that there is usually no difficulty in may return the following day for aspi- 
making a diagnosis. Lipomas, fibromas, ration. The ganglion may then be aspirated 
gliomas, encapsulated foreign bodies, frag- freely and the collapsed cyst irrigated with 
mented fractures and myositis ossificans distilled water without removing the needle, 
may offer differential diagnostic problems. A light pressure dressing is applied. 

Treatment. Previously treatment has It has been found that this suspension 
consisted largely of rupturing the cyst by also tends to destroy the secretory action of 
external force while the part was tense, the walls of the ganglion so that recurrence 

Complete dissection is difficult and recur- is rare. However, if desired, a few drops of a 

rence often occurs. The dangers of entering solution of 10 per cent sodium morrhuate 

a joint for such a benign tumor are ex- may be injected into the ganglion to act as 

cessive. The injection of strong sclerosing a sclerosing agent. 

fluids is dangerous and has largely been A mild reaction may be evidenced by a 
abandoned. slight stiffness and soreness, but these have 
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proved of mild nature and disappear in 
twenty-four to forty-eight hours. Hot 
applications alleviate this mild condition. 
No other complication has occurred. 

SUMMARY 

Previous methods of treating ganglia 
have been unsatisfactory or of undue risk 


because of the difficulty of excising the cyst 
completely. A new method of treatment is 
presented based upon the proteolytic 
liquefaction of the gelatinous substance 
contained within the ganglion and its sub- 
sequent aspiration. This method is prac- 
tical, atraumatic, and is a simple and safe 
procedure. 




A GANGLION is the term given to a localized cyst-like swelling forming in 
connection with a tendon sheath or joint. ... It varies in size consider- 
ably, and contains a clear, transparent, gelatinous or'colloid substance. 
From — “Rose & Carless Manual of Surgery,” Edited by William T. 
Coughlin (The Williams & Wilkins Company). 



POSTOPERATIVE CARE TO RESTORE NORMAL 

PHYSIOLOGY 

Paul P. Riggle, m.d., f.a.c.s. 

WASHINGTON, PENNSYLVANIA 


T he elimination of drastic preopera- 
tive purgation and starvation, except 
by a few of our older surgeons, has 
removed the discomfort to which the 
patient was previously subjected before 
operation. Developments in anesthesia and 
the judicious use of the opiates and bar- 
biturates have rendered the apprehension 
and pain of the operative day practically 
non-existent. Postoperative comfort has 
also definitely improved, but even today, 
the patient fears the postoperative period 
with its gas pains, enemas, colonics, and 
its period of starvation. 

While surgical resident in the American 
Hospital of Paris, I observed that most 
postoperative patients were more comfort- 
able, did not become so distended and did 
not complain of gas pains so much, as 
patients previously observed in this coun- 
try. The American Hospital patients on 
one surgical service (de Martel) after 
appendectomy were never given enemas. 
On the other service (Du Bouchet), 
enemas were not given before the third 
postoperative day. The comfort of these 
patients was very convincing and the 
benefits of restraint in the use of post- 
operative enemas obvious. 

These experiences stimulated me to 
closer observation of the postoperative 
course and care of patients in an attempt to 
eliminate as much as possible the dis- 
comfort of the postoperative period. 

The condition of the gastrointestinal 
tract following surgery is influenced by 
several quite variable factors: (i) The 
particular operation involved. A pelvic oper- 
ation is not so shocking to the patient as 
an operation involving the gastrointestinal 
tract; a simple appendectomy not so severe 
as the removal of a gangrenous appendix. 
(2) The surgeon himself. One surgeon will 


produce twice as much trauma as another 
in doing exactly the same operation. (3) 
The patient. A young robust patient has 
far more resistance than an aged debili- 
tated patient. 

The definite pathologic physiology in the 
gastrointestinal tract following operation 
is as variable as the sum total of these 
three and other mutable factors. There is a 
noticeable reaction to every surgical oper- 
ation, even with ideal conditions. The 
cfl'ect of trauma during operation is not 
localized to the area of the gut involved 
in the operation but affects the entire 
gastrointestinal tract. This all or none 
principle of the intestinal tract probably 
functions by waj' of the myenteric plexus. 
The trauma of operation through ^ the 
sympathetic system causes an inhibition 
of the peristaltic movements of the wall 
of the gut and diminution of its tone along 
with a tight closing of the sphincters. All 
the normal gastrointestinal secretions are 
inhibited as the result of the anesthesia 
and the surgical procedure carried out. 

It would seem that the ideal postopera- 
tive care would be that which would lead 
to a restoration of the normal physiology 
in the shortest time possible. Withholding 
food from these patients for three or four 
days certainly does not help, for it adds 
starvation to an already damaged body. 
The repeated administration of enemas to 
a patient who is not in condition to use 
his voluntary muscles to help expel them 
and whose intestinal peristalsis is inhibited 
and gut wall relaxed and already empty, is 
not physiologically helpful but actually 
abusive. This line of procedure increases 
the fertility of an already ideal field for t le 
multiplication and proliferation of tie 
bacterial flora normally found in the lower 
intestinal tract with associated gas forma- 
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tion. I feel that the usual postoperative 
care does not aid in the restoration of 
normal physiology but adds starvation, 
abuse, and increases gas formation in an 
already disturbed physiologic state and 
prolongs postoperative recovery. 

For the past four years I have as a 
general rule followed a postoperative plan 
quite different from that usually encount- 
ered. The basic features of this plan are: 
(i) early feeding; (2) elimination or late 
use of enemas; and (3) early bed activity 
of the patient. 

Reversed peristalsis and, occasionally, 
vomiting have been observed in the empty 
gastrointestinal tract of a normal person. 
One would expect that nausea and vomit- 
ing would be more frequent with the 
effects of the trauma of an operation added 
to the existence of an already empty 
intestinal tract. I believe that lack of 
food in the stomach has a definite bearing 
in some cases of postoperative vomiting. 
Thomas^ has observed that vomiting in 
dogs which had been operated upon often 
stopped after they were fed a normal meal. 
I have seen numerous cases where post- 
operative vomiting stopped promptly after 
the patient had taken some solid food. No 
physiologic reason has been discovered 
that would render postoperative feeding 
harmful, provided the food is retained and 
there is no specific contraindication such 
as definite operative interference on the 
gastrointestinal tract. 

It is an established fact that food is the 
nornial and best stimulant for the pro- 
motion of gastrointestinal secretions. These 
gastrointestinal secretions are the normal 
inhibitors of the growth of bacterial flora 
and, together with the mechanical action 
of the food, are the stimuli of normal 
peristalsis. 

I, therefore, feed my patients solid food 
as soon^ as they are able to take it and 
retain it. Variable factors involved in 
various operations exert their influence, 
but practicallv everv patient is given a 
tray of soft food the morning following 

Tho.mas, J. E. Personal communication. 


operation. If he has recovered from nausea 
and vomiting after anesthesia, he is given 
food the evening of the day of operation. 
It is not expected that the patient will eat 
everything on the tray; most do not. If 
they eat a small amount, when time for 
the next tray comes around they will eat 
a little more and by the time the third or 
fourth postoperative day arrives these 
patients are consuming everything on the 
tray, with comfort and enjoyment, while 
the patient under the usual routine is 
uncomfortable and attempting to eat a 
bite or two from his first tray of solid 
food. 

The soft food which is given the patient 
is the routine hospital tray usually made 
up from the following list of foods: 

1. Cereals 

2. Eggs 

3. White meat of chicken 

4. Bread or toast 

5. Strained fruit 

6. Macaroni 

7. Baked or mashed potato 

8. Sponge cake or vanilla wafers 

9. Butter 

10. Cream and cottage cheese 

11. Eggnog 

12. Custards 

13. Soft deserts 

14. Milk is not withheld 

If a patient is able to take food the day 
of operation, he is usually given toast and 
jelly, cereal, junket, or ice cream. Occa- 
sionally, a patient fed the day of operation 
will vomit during the latter part of the 
evening, but as a rule very little, if any, 
of the food is discovered in the vomitus 
and in the morning he will eat willinglj^ 

The occasional patient, usually a frail 
neurotic female, who will be found still 
vomiting or more likely gagging and retch- 
ing twenty-four hours or more postopera- 
tively and abhorring the thoughts of food, 
can be persuaded to eat a little ice cream. 

I have seen gagging stop almost miracu- 
lously after ice cream and the patients 
proceed to the soft food stage without 
further difficultv. 

V 
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Patients who have had partial gastrec- 
tomies or gastroenterostomies may have 
Levine tubes passed before closure of the 
abdomen. The operator can see that it is 
threaded 6 or 8 inches beyond the opera- 
tive site and the patient can be fed pre- 
digested mixtures through the tube. It is 
often possible to give these patients enough 
liquid nourishment by way of the tube to 
maintain their water balance and thus 
avoid the use of intravenous infusions. 

Patients fed early after operation are 
remarkably free from gas pains and dis- 
tention. The degree to which they suffer 
from gas pains and distention on this 
routine depends to a great extent on the 
variable factors which we have previously 
mentioned. Practically every patient has 
some gas pains. Minor distention is not 
Infrequent, but serious distention is rare. 
As a rule these conditions are at their worst 
about twenty-four to thirty-six hours after 
operation. If at this time the patient is 
not able to pass gas rectally of his own 
accord, a rectal tube is inserted and, in 
from four to eight hours, gas pains and 
distention disappear. 

No further attention need be paid to the 
bowels till they move or until the fourth or 
fifth postoperative day. At this time if the 
bowels have not moved it is my practice 
to instil 2 ounces of mineral oil and 2 ounces 
of glycerin into the rectum slowly through 
a catheter, and a bowel movement usually 
results promptly. I do not claim any special 
therapeutic value for this combination, but 
believe that its effect lies in the mechan- 
ical stimulation of the rectum through 
distention. 

It is also part of my practice to admin- 
ister I ounce of mineral oil by mouth twice 
a day beginning the second or third post- 
operative day. Mineral oil has a value as a 
lubricant and aids in keeping the stool 
soft. Some patients are upset by it, while 
with others it seems to pass through the 
Intestinal tract with no effect except for 
the constant leakage and associated soiling 
of linen. Some of the agar-mineral oil 
emulsions with or without cascara or 
phenolphthalein are therefore often used 


to better advantage. Regardless of the 
effects of these adjuvants in moving 
the bowels no direct attack is made on 
the bowel itself before the fourth or fifth 
postoperative day. 

The third part of this plan consists in 
encouraging the patient to move about in 
bed as much as possible consistent with 
the pain caused by such movements. The 
more activitv, the sooner the return to the 
normal physiologic status. Activity and 
use stimulate the normal physiologic func- 
tions while disuse encourages regression of 
functions. 

Naturally the type of incision, the con- 
dition of the patient and the type of 
operation performed govern the question 
as to when the patient shall get out of bed. 
This question does not affect early bed 
activity. The patient is encouraged to 
roll from side to side in bed without the 
aid of a nurse, to use arms and legs freely 
and to take deep breathing exercises. Not 
only is early bed activity an aid in restora- 
tion of normal function, but the mechanical 
effect of activity helps to relieve the dis- 
comfort of postoperative gas pains. 

CONCLUSIONS 

This postoperative plan not only aids 
in a quicker restoration of normal physio- 
logic function with a minimum of dis- 
comfort, but its effect on the patient is a 
major factor in the postoperative period. 
The mental attitude of any patient is often 
the barometer of his physical comfort. 
Patients receiving a liquid diet, which does 
not furnish enough calories for minimum 
basal requirements, and given repeated 
enemas and colonics, are often like a 
falling barometer, blowing up a mental 
storm which will tax the bedside manner 
of the ablest clinician. The mental attitude 
of patients fed solid food early and spared 
the increasing discomfort of repeated 
enemas presents the aspect of a rising 
barometer with bright and cheerful mental 
skies, which will also ease the mental 
strain of the attending surgeon. 

I have found that the postoperative 
course of patients treated in this manner is 
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smoother and more comfortable and the 
morbidity period is shorter. Restraint has, 
however, been exercised in this presenta- 
tion in an effort to set forth a logical 
analysis which it is hoped, will convince the 
reader of the advantages of this plan and 
encourage him to try it either in whole or in 
part. 

SUMMARY 

Customary postoperative care does not 
give the patient maximum comfort. Fac- 


tors affecting the physiology of the gastro- 
intestinal tract following operation, their 
modes of action, and their results are 
analyzed. Usual postoperative care aggra- 
vates the already impaired physiology. A 
plan of early feeding, restraint in the use of 
enemas, and early bed activity is outlined, 
which is helpful in restoring normal 
physiologic function. 

The beneficial effects of this plan for both 
patient and surgeon make it worthy of 
trial. 


€1^ 


Postoperative retention of urine is a common inconvenience after 
operations in this region; subcutaneous injection of esnoclil will often 
relieve it. 

From — “Rose & Carless Manual of Surgery,” Edited by William T. 
Coughlin (The Williams & Wilkins Company). 



LYMPHANGITIS AND LYMPHADENITIS* 

R. K. Ghormley, m.d. and H. O. Hoffmann, m.d. 

ROCHESTER, MINNESOTA 


LYMPHANGITIS 

T he name “Ij^mphangitis” is com- 
monly applied to that condition in 
which with some infection in the 
skin streaks of reddish or red and bluish 
discoloration are noted which extend along 
the extremity or part affected to the 
neighboring lymph nodes. Whether the 
term should be restricted to this type of 
infection only or to cellulitis as well ma^^ 
be a disputed question. Certainly in cases 
of cellulitis the local lymphatics are in- 
volved as they are in erysipelas and the 
erysipeloid infections. However, the name 
has been so commonly associated with that 
type of lesion described that we believe 
its identity as an entity should not be 
disturbed. One may see the condition 
associated with almost any type of infec- 
tion of the extremities. A review of all 
cases seen at the Mayo Clinic during the 
years 1938 and 1939 reveals that a diag- 
nosis of this condition was made in seventy- 
two cases during this period. The arm was 
involved in twenty-one cases and the leg 
was involved in fifty-one. In thirty-four 
of the fifty-one cases in which the lower 
extremity was involved trichophytosis was 
the most likely etiologic factor. This group 
of cases includes many in which the patients 
came to the Clinic on account of persistent 
swelling of one or both lower extremities 
and in many cases chronic lymphedema 
was developing. However, this condition 
is fairly frequently seen and so far as the 
development of chronic phases and per- 
sistent symptoms is concerned it probably 
is the most important of all types of 
lymphangitis. 

Briefly, it should be recalled that the 
lymphatics are composed of a widespread 
network of capillaries which are found in 
the skin and subcutaneous tissues and 


empty into the tubular lymphatics which 
carrj' the lymph through into larger 
Ij'mphatic veins which pass along the 
larger blood vessels to the thoracic duct, 
and thus into the venous circulation 
through the thoracic duct and the right 
lymphatic duct. This system of lymph 
capillaries is composed of a single layer of 
endothelial cells bathed in tissue fluids. 
Actually, many organs of the body have 
lymphatics and lymph circulation, but for 
our purposes here only the lymphatics of 
the subcutaneous tissues will be considered. 

Ljnnph is composed essentially of the 
same materials as blood plasma but in a 
more dilute form. The chemical composi- 
tion and cellular content may, however, 
vary greatly in pathologic conditions. The 
cellular content is about 95 per cent 
lymphocytes. The lymph contains all 
foreign materials carried away from the 
tissues. These foreign substances are appar- 
ently taken up by phagocytes but may 
also be carried along in the lymph stream 
by mechanical means. 

Two factors are responsible for the pro- 
pulsion of lymph through the lymph ves- 
sels: (i) contractions of skeletal muscles, 
and (2) pulsations transmitted through the 
arterioles. Thus, an important factor in 
treatment may be rest because of the 
reduced flow of lymph owing to inactivity 
of the skeletal muscles. 

In reviewing the etiologic factors aside 
from trichophytosis we found that in cases 
in which an arm was involved the inciting 
causes were as follows: laceration in six 
cases, infection in six cases, carcinoma of 
the breast (with edema of arm) in four 
cases, lesions secondary to vaccination in 
one case, dermatitis venenata in one case, 
paronychia in one case, bite on finger in 
one case and abscess in one case. 


From the Section on Orthopedic Surgery, Mayo Clinic and Mayo Foundation. 
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The group of inciting lesions in the 
lower extremity were, as indicated pre- 
viously, predominated by the trichophj'- 
tosis but the following conditions also were 
noted: blisters on heel in two cases, stasis 
ulcer and cellulitis in two cases, compound 
fracture in one case, arthritis of ankle and 
other conditions less clearly associated with 
the lesion. 

Unfortunately, for any statistical value, 
cultures of the lesion were made in only 
six of the seventy-two cases and of these 
three showed no growth, two showed 
streptococci and one revealed Staphy- 
lococcus aureus. It is the prevailing 
impression that streptococci are usually 
the causative agent in these cases although 
most authors recognize that other organ- 
isms may be the cause. 

The usual story is that following some 
minor scratch or cut the patient notes a 
moderate local swelling with stinging pain 
and then a sense of malaise with chills. 
Often, within the first twenty-four hours, 
the red streaks develop and tender swollen 
axillary or inguinal lymph nodes are 
noted, although the latter usually are 
noted a few hours later. In our series of 
cases chills were noted in twenty-five, 
malaise in twenty-three, nausea in six and 
headaches in four. Pain of a varying degree 
is always present. 

The rapidity of the onset and the sever- 
ity of the symptoms together with the 
obvious local changes and the streaking 
are so obvious to the patient and relatives 
that medical aid is sought at once, and it 
is this picture that in the layman’s mind 
often indicates a “blood poisoning.” Hence 
the patients usually are willing to submit 
to the obviously necessary treatment. 

The condition is associated in the minds 
of many with severe reaction and often 
fatal outcome, but death occurred in only 
one case in our series. In this case the 
patient was a man, aged 77 years, who 
had been bitten on the hand by an insect 
a few days previous to onset. Local 
cellulitis and lymphangitis developed from 
which staphylococci were grown. Death 


in this case seemed to us to be due to 
senility and lack of resistance to a moder- 
ately severe infection. Blood cultures in 
this case were negative. In fact, no positive 
blood cultures were obtained in any of our 
cases of lymphangitis and it is our recollec- 
tion that in spite of the often severe onset 
of the condition in many cases and the 
dramatically serious appearance of the 
patient, the response to adequate treat- 
ment is equally dramatic and subsidence 
of symptoms is fairly rapid under treat- 
ment properly carried out. 

The end results in all but one of our 
cases were good. In many of the group 
of cases in which recurrent attacks of 
lymphangitis were assoeiated with lymph- 
edema, some permanent swelling was 
noted and this often had to be controlled 
by the wearing of rubber bandages and 
by elevation of the extremity for a period 
each day. In most of the cases in which 
the eondition was acute and followed 
trauma, the condition responded satis- 
factorily and in most cases, quickly, to 
treatment. 

Treatment in these cases should be 
undertaken only with the patient com- 
pletely at rest in bed. As noted previously, 
much of the propulsive force behind lymph- 
flow comes from the action of the skeletal 
muscles. With the patient and the affected 
part completely at rest, this force is 
reduced and the speed of lymph flow 
slowed down so that the spreading of 
infection is curbed. In addition it has 
been demonstrated by Drinker that the 
filtrative function of the regional lymph 
nodes is at its best with the part at rest. 
We usually apply hot or warm packs to 
the affected part and elevate the affected 
part. The hot packs are applied by wrap- 
ping the part in sterile, moist gauze and 
surrounding this with blankets wrung out 
of hot water and then surrounding the 
whole mass with a piece of oilcloth. These 
hot packs serve a dual purpose: (r) They 
furnish a penetrating heat, and (2) they 
act as a splint and prevent motion in the 
affected part. If an open wound exists, the 
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dressing next to the wound must, of course, 
be sterile. It is customary to cover the 
skin with a thin layer of petrolatum to 
prevent blistering, and care should always 
be taken to see that the dressing is not 
too hot. This is particularly important in 
cases in which the patients are unconscious 
or in cases in which there is some disturb- 
ance of sensation in the affected part. 

In conjunction with the enforced rest 
and use of hot packs, it is important to 
give the patient plenty of fluid. Fluids 
should be bj'^ mouth or, if the patient is 
vomiting and cannot take them by mouth, 
1000 cc. to 2000 cc. of physiologic saline 
solution should be given daily by the 
subcutaneous method. Sulfanilamide in 
doses of 8o to 120 grains (5.3 to 8 Gm.) 
per day should be administered and in 
many cases the use of roentgen therapy is 
beneficial. Light doses of roentgen rays in 
the early stages may do much to hasten 
the resolution of acute lymphangitis. We 
have observed subsidence within a very few 
hours after institution of such treatment. 

In most cases the condition will subside 
within a few days with the combination 
of these therapeutic measures. Occasion- 
ally there may remain a region of cellulitis 
which results in an abscess which has to 
be drained, or occasionally a lymph node 
may suppurate and require drainage. 

In some instances intolerance to sul- 
fanilamide may be noted and its use must 
be discontinued. The usual precautions 
regarding blood counts and the concentra- 
tion of sulfanilamide should be observed. 

LYMPHADENITIS 

The subject of lymphadenitis is a much 
more inclusive one than lymphangitis. In 
almost every instance of infection in an 
extremity, some degree of lymphadenitis 
may be found. It may be a very mild 
enlargement without pain or tenderness, 
as may be seen in any case of chronic 
low grade infection of the skin, such as a 
mild acneform infection. Indeed, regional 
lymphadenitis may be seen among persons 
whose skin is unclean and may be associ- 


ated with such conditions as pediculosis. 
Besides all the variations of lymphadenitis, 
one sees chronic afl’ections of the lymph 
nodes, such as tuberculosis, various types 
of granuloma, as well as numerous non- 
malignant diseases and malignant disease 
of lymph nodes, both epitheliomatous and 
sarcomatous. 

Differential diagnosis in the acute types 
of Ijmiphadenitis is, as a rule, not difficult. 
The suddenness of onset and the accom- 
panying regional Infection often accom- 
panied by lymphadenitis are enough to 
produce the clinical picture unless adenitis 
has been present before the infection, which 
might confuse the picture. 

In cases of subacute and chronic Ijun- 
phadenitis, however, a much more difficult 
problem in diagnosis may present itself. 
In such cases one may be dealing with a 
chronic lymphadenitis of inflammatory 
nature, with one of the lymphatic diseases 
such as lymphoblastoma or Hodgkin’s 
disease, with metastatic involvement of 
the lymph nodes by a neoplastic lesion. 
The latter condition may be complicated 
owing to the fact that neoplastic lesions 
in these cases are often the site of a second- 
ary infection which may in turn be trans- 
planted to the regional lymph nodes so 
that a purely metastatic infection may be 
superimposed on a metastatic neoplastic 
lesion. 

Thus, the diagnosis may be difficult and 
biopsy of one of the affected lymph nodes 
may be the only means of making an 
accurate diagnosis. Indeed, at times, this, 
too, is of doubtful value because a definite 
pathologic picture ma}”^ not be present or 
the lymph node removed may not contain 
the pathologic lesion but merely may 
be the site of an inflammatory reaction. 
However, on the whole, it has proved a 
very satisfactory method of settling the 
diagnosis in many doubtful cases. 

Treatment of lymphadenitis varies ac- 
cording to the type and stage of the disease. 
In those cases in which acute lymphad- 
enitis is associated with lymphangitis we 
have been accustomed to use an ice cap 
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or ice pack over the lymph nodes to 
prevent further spread of the infection. 
This treatment seems to have Ijeen efl'ec- 
tive in most instances. If local swelling 
persists and is followed by softening and 
fluctuation, indicating suppuration of the 
lymph nodes, surgical drainage is neces- 
sary. At times, persistent swelling without 
softening may be reduced by the use of 
roentgen therapy. Suppuration may thus 
be hastened or the absorption of the 
inflammatory mass may be hastened. 

SUMMARY 

In the various types of lymphatic disease 
the use of roentgen therapy is recognized 


as the best type of treatment. In some 
cases the beneficial elTects arc only tempo- 
rary and it is necessary to repeat the 
treatment from time to time. Many of 
these diseases are really neoplastic and 
in the long run their prognosis is uniformly 
bad. 

Local metastatic lesions caused by malig- 
nant neoplasms may be treated by roent- 
gen therapy as a palliative measure, but 
it must be recognized that the ultimate 
prognosis in such cases also is bad. 
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FURUNCLES AND CARBUNCLES: PREVENTION OF 
GENERAL POSTOPERATIVE INFECTION 
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AN apparently trivial furuncle, treated 
by incision, will usually heal with- 
out visible complication. But four 
weeks later, or six weeks later, when the boil 
may have been forgotten, abscesses of 
lungs, kidneys, or other organs may bring 
about a tragic termination. Investigating 
the course of the original lesion, one feels 
that incision directly through the indu- 
rated, infected skin may have brought 
about the sepsis. I have seen lung abscess, 
suppurative pneumonitis, or kidney ab- 
scess, so frequently following operations 
for furunculosis that I may be forgiven 
for this short paper, to call the matter to 
the attention of physicians, whether they 
are surgeons or in general practice. Derma- 
tologists seem to be almost the only ones 
who are fully aware of this peril, and who 
treat even the smallest hardened, inflamed 
areas with respect. They reserve operation 
until the case has progressed to subcu- 
taneous phlegmon, and only then advise 
open surgical drainage. 

But however the attack is made, direct 
incision into the furuncle may produce 
emboli, because the veins, even the small 
ones, are held patulous by the rigid walls 
of the indurated skin and will carry tiny 
plugs of septic matter or bacteria only, in 
the direction of the blood current toward 
the heart, and thence to almost any part 
of the body. 

There is danger, too, in making pressure 
upon the skin centripetal to the opening 
in a furuncle. If the focus of the boil is 
open and discharging, it is, of course, 
desirable to evacuate the necrotic tissue; 
but this can be done with greater safety by 
drawing the healthy skin away from the 
slough — or core, as it is popularly known. 
With two fingers on each side, the skin 


may be drawn radially away from the open 
boil with consequent extrusion of its 
contents. 

Furuncles should usually be treated by 
a semicircular incision well outside the 
reddened area, through the normal skin 
as deep as the superficial fascia. The entire 
infected area is then dissected upward 
(preferably) and the boil is excised from 
within. The flap which formerly was the 
seat of the furuncle is then replaced over 
a thin gauze packing which may be with- 
drawn in two or three days. Healing is 
usually prompt and unaccompanied by 
pain. I have operated upon huge carbuncles 
of the neck by this method, once even 
extirpating a large one which began deep 
in the tissues, before there was any super- 
ficial redness. The wound was sutured and 
healed primarily, the diagnosis being con- 
firmed by the pathologist. 

The region of the nose and lips is espe- 
cially a danger zone, because of the count- 
less veins which discharge into the facial 
and thence into the internal jugular. 
Indeed, Lexer has advised preoperative 
ligation of the jugular in extensive indu- 
rated septic lesions of the face. In a general 
examination of the literature I have found 
a passage by Ayres, Anderson, and Foster' 
in which they state that they “have never 
observed serious complications in patients 
with lesions in this (face) area.” This seems 
amazing to me, in view of the considerable 
number of fatalities which I myself have 
observed. It is pretty well confirmed in an 
editorial in the Journal of the American 
Medical Association- on the danger of 
indurated skin infections of the face. 

The treatment of these boils or car- 
buncles of the face, especially those near 
the nose or in the upper lip, forms an 
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exception to the general technique, since 
they require incision through inflamed 
tissue in spite of the added risk. A method 
which I have used with success and have 
described,^ is elTicient and leaves a scarcely 
visible scar. A quotation follows: 

“Carburicle oj ihe Lip: This extremely 
painful affection is remarkable for the 
great constitutional disturbance which it 
often occasions, as well as for the fact that 
it is actually dangerous to life, on account 
of its liability to cause thrombosis of the 
facial vein, which may extend to the deep 
jugular. There is always a tremendous 
degree of inflammatory edema, so that the 
lip becomes enormously distorted, while 
the rest of the face participates, and the 
corresponding eye is closed by the swelling. 
If the infection is in the upper lip, a brawny 
infiltration extends far up the cheek. 

“Operation: General anesthesia is re- 
quired. . . . Ignoring the pustular ‘head’ 
of the carbuncle, a generous incision should 
be made along the line of junction of the 
skin and the vermilion border, splitting 
the lip into two flaps by carrying the 
incision completely through the indurated 
tissues. Now holding the flaps apart with 
the sharp retractors, several layers of gauze 
should be passed with the aid of the probe 
to the bottom of the incision, and then, 
covering the wound and the lip with a pad 
of dry gauze, the dressing should be very 
firmly bandaged into place. There will be 
smart hemorrhage during this operation, 
but it is not usually necessary to tie any 
arteries except perhaps the coronary. The 
packing and the bandage will in most 
instances prevent serious bleeding. The 
dry dressing should be changed in six 
hours for a wet one. The packing may, if all 
goes well, be left in place for forty-eight 
hours. There is usually little or no trouble 
with the after-treatment of these cases, 
the large wound healing quickly.” 

We have here, to be sure, an exception 
to the method now recommended, but in 


view of the location of the disease it is 
mechanically unavoidable. 

Out of many cases illustrating the sub- 
ject of this article, I will abstract one 
which typifies what may happen following 
the incision of indurated skin abscesses, 
even small ones. The patient was one of 
m^^ friends, a physician 32 years of age 
at the time (about twenty-nine years ago). 
He had two or three small, painful furun- 
cles of the back of his neck on the left side. 
I made crucial incisions using local anes- 
thesia, and there was apparently prompt 
recovery. About four weeks later, how- 
ever, he became suddenly ill with fever, 
chills, and pain in both renal regions. I 
catheterized his ureters but found nothing 
abnormal. In spite of this negative finding 
I felt so sure that there was acute suppura- 
tion, probably in the cortices of the kid- 
neys, that I performed right nephrotomy 
which yielded no information; nor did the 
operation seem to change the frightfully 
rapid course of his disease, and death came 
about thirty hours later. In those days, 
general roentgenologic diagnosis was not 
common, and I did not believe that x-ray 
examination would yield important infor- 
mation. At postmortem examination both 
lungs were found completely infiltrated 
with miliary abscesses, obviously the cause 
of death. Diagnosis of the pulmonary con- 
dition by the pathologist was ‘‘Staph- 
septicemia with furunculosis of the lungs.” 

To the wise ones who determine bj'- a 
glance at the last paragraph whether or 
not to read a paper, let me say that this 
little article deals with the grave dangers 
which may follow the improper treat- 
ment of indurated acute inflammations 
of the skin exemplified by furuncles and 
carbuncles. 
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BEDSORES 

G. Mason Astley, m.d. 
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PHILADELPHIA, 

ITT would seem reasonable in such a 
presentation to take for granted a 
familiarity with the basic etiologic 
factors concerned in the development of 
bedsores, and also a familiarity with those 
methods of prophylactic and curative 
therapy that have been recognized as of 
value for generations. We will accordingly 
limit ourselves to the consideration of 
some of the measures, developed during 
approximately the last decade, which 
appear to offer distinct advantages either 
in the field of prophylaxis or in stimulation 
of healing. 

The nursing care in a given case is of 
truly paramount importance because of 
the age of the patient, with attending 
decrease in skin resistance, or because of 
obesity, with the added weight and pres- 
sure factors, or again because of central 
nervous system involvement. Considera- 
tion of prophylactic measures should im- 
mediately be given most complete atten- 
tion. These prophylactic measures concern 
chiefly the even distribution of pressure and 
the prevention of skin maceration. 

The most important element in the 
nursing care of these patients with poten- 
tital bedsores is the Immediate institution 
of measures to secure even distribution of 
body pressure. The value of frequent 
change in position, of carefully inflated 
air rings and of “doughnuts” of cotton to 
take pressure from the bony prominences 
is recognized. There are a few Instances, 
Insofar as change in position is concerned, 
in which keeping the patient prone with 
considerable elevation of the hips and body 
by a number of soft pillows beneath the 
abdomen will promote healing of extensive 
ulceration over the posterior bony 
prominences. 


PENNSYLVANIA 

The value of this position was well 
demonstrated in a patient who had had 
a gun-shot severance of the spinal cord 
at the fifth dorsal level, two and one-half 
years before coming under our care. In 
addition to the trophic factors, which 
contribute to the formation of bedsores, 
an infected pilonidal cyst had provided 
a starting point for an extensive skin 
slough. My predecessor on service had 
done an extensive excision, and in attempts 
to protect the very vulnerable sacral area, 
the patient had been kept in the lateral 
decubitus a considerable part of the time; 
but in the anesthetic, rigid extremities 
extensive pressure sores, had developed, 
and over the right lateral femoral condyle 
one had actually penetrated the capsule 
of the knee joint with a resultant 
pyoarthrosis. 

The patient was emaciated, the tem- 
perature ran a septic course and the out- 
look appeared most unfavorable. Bilateral 
midthigh amputation was done. Rustless 
steel wire was used throughout for ligature 
and suture in order to reduce tissue irrita- 
tion to the minimum. A large fraction of 
the infected areas was thus removed and 
prompt primary healing secured. We were 
then able to keep the patient in the prone 
position and prompt healing of the bedsores 
followed without the use of other measures 
than that of the cod-liver oil ointments. 
We believe that this emphasizes the fact 
that in such cord cases the factor of 
anesthesia, which prevents the pain-warn- 
ing of prolonged pressure, is of greater 
importance than the trophic or nutritional 
factors. 

Of greater importance, because applica- 
ble in all cases, is the question of the type 
of mattress employed, because no matter 
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what the position of the patient an even 
distribution of pressure is necessary. Air 
and water mattresses have advantages 
over those of textile construction; but the 
necessarily firm weave of the outer envelope 
prevents, in some instances, an accurate 
moulding over the bony prominences and 
fails to give an absolutely uniform distribu- 
tion of pressure. Because of this we would 
call attention to the advantage of the 
sponge rubber type of mattress. The 
texture is such that accurate moulding to 
the bony irregularities and consequent 
even distribvition of pressure is accom- 
plished and, in addition, the usual slight 
movements of the patient produce changes 
in pressure which permit frequent capillary 
revascularization throughout the day. 

For hospital use this type of mattress 
is said to possess the added advantage of 
greater durability, and in contrast to the 
ordinary mattress can be put through the 
laundry for cleansing. The experience at 
the Philadelphia General Hospital has 
been so satisfactory that the Directress 
of Nursing states that she is looking for- 
ward to the time when sponge rubber 
mattresses will completely displace all 
others throughout the institution. 

The other important problem in pro- 
phylactic nursing is the prevention of 
skin maceration and the accompanying 
increased susceptibility to the entrance of 
infection. Maceration depending on exces- 
sive sweating is to be treated with bathing, 
change of linen, the use of skin massage 
with various rubs having an alcohol base 
and perhaps the occasional necessity of 
therapeutic control. By far the more 
important skin damage comes from incon- 
tinence, and fortunately the dangers from 
this source can now be controlled to a 
large extent. 

With the improvement in catheter con- 
struction, the Foley particularly, an in- 
lying catheter can be installed easily, 
will aid in preventing skin maceration 
and will materially lessen the burden of 
nursing. The question of danger of infec- 
tion of the bladder may be raised, but the 


risk of this complication can be minimized 
by the simultaneous use of one of the 
urinary bacteriostatics. 

For the male cord case with overflow 
of retention of “automatic bladder,” such 
as was present in the patient cited earlier, 
a simple contrivance can be used to carry 
away the recurrent urine discharge. A piece 
of rubber tubing secured by ligature or 
rubber band to a perforated condom will, 
when the condom is applied and secured 
to the penis, prove to be a very satisfactory 
urine conductor and will not prevent the 
usual mobility of the patient. 

Continuation of the above types of pro- 
phylactic measures is necessary throughout 
the patient’s illness; but with the advent 
of indications of inevitable breakdown of 
the skin, or if the bedsore be actually pres- 
ent when the patient is first seen, active 
local therapy is also necessary. This local 
treatment varies with the extent of tissue 
damage and with the type of ulcer infection 
present. 

The active treatment of bedsores may be 
grouped under the following headings: (i) 
local protective therapy; (2) local measures 
to control infection; (3) local measures to 
promote granulation and epithelialization; 
and (4) systemic measures to stimulate 
healing. 

With the patient under careful observa- 
tion from the onset of illness, a change in 
prognosis from threatened ulceration to 
inevitable ulceration is based on the failure 
of finger pressure on the discolored skin to 
produce blanching. The lack of blanching 
indicates capillary thrombosis and there- 
fore maximal Impairment of local nutrition. 
An early break in the skin is inevitable, 
bacterial invasion commonly soon follows 
and a rapid spread of the sloughing process 
may ensue. 

In the early superficial areas of abrasion 
with minimal infection, tannic acid, as used 
in burns, has proved a very valuable addi- 
tion to our therapy. 

For securing satisfactory protection with 
this agent the essentials are few: (i) The 
frequent application (half hour intervals) 
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of 5 per cent to 1 0 per cent aqueous solution 
of tannic acid; (2) the constant exposure of 
the part to the drying effect of an electric 
light, under a suitable cradle, until a thick 
layer of tanned tissue is produced. Should 
infection develop beneath this coagulum 
the thick layer must be removed, and the 
area treated with wet dressing, such as 
Burow’s solution 1:5 or 1:10, until the 
infection is brought under control, when the 
tannic acid treatment should again be 
resumed. 

Latimer,^ Fantus^ and Spiesman^ give 
reports of very satisfactory results follow- 
ing the above technic. 

Where the ulcerative process is found to 
be somewhat deeper, but not rapidlj’ 
spreading because of the presence of a viru- 
lent infection, the protective use of elastic 
adhesive as suggested by Carty,'* and sub- 
sequently endorsed by Cope,® has proved 
valuable. 

Elastic adhesive plaster of sufficient size 
to cover the open area and the surrounding 
skin to the distance of one inch is applied 
in double thickness; or if the area is too 
large for the width of adhesive at hand, the 
latter can be overlapped to secure coverage 
of the area designated. The adhesive is 
replaced only when it has become loosened 
and the only treatment applied at such 
changes is the gentle wiping away of the 
discharges. By the use of a double layer of 
adhesive the entrance of contaminating 
discharges is prevented, and it has been 
claimed that the retained wound discharges 
act temporarily as a fluid cushion distribut- 
ing pressure. 

In the presence of a recognizably active 
infection, as evidenced by progressive en- 
largement of the area of slough with tissue 
undermining and skin perforation, it is well 
to give consideration to the possibility of 
infection with the micro-aerophylic hemo- 
lytic streptococcus described by Meleney.® 
It is desirable to use culture methods to 
recognize or to exclude the presence of this 
organism; but if reliable culture technic is 
not available, I believe the use of zinc 
peroxide is advisable either (i) as a cream 


made up in sterile, distilled water, (2) as a 
1 per cent suspension in gelatin or (3) in a 
5 per cent pyrophosphate solution. Libera- 
tion of oxygen from this chemical in the 
presence of wound secretions continues 
over a prolonged period; and experimental 
and wound culture work has demonstrated 
the disappearance of other micro-acro- 
ph^'lic organisms from contaminated fields 
following the use of zinc peroxide. 

With improvement in the patient’s gen- 
eral condition, natural reparative forces are 
usually sufficient to effect progressive clo- 
sure of the ulcerated area. Unfortunately, 
however, such is not the invariable rule 
and an open area exposed to repeated local 
infection, because of the absence of a vigor- 
ous granulation layer, may remain sta- 
tionary or slowly enlarge and prove to be a 
source of systemic infection; or because of 
harassing pain it may prevent sleep, break 
the patient’s morale and keep him bed- 
ridden over a prolonged period. 

Under these circumstances the question 
is raised concerning the value of chemicals 
used for the specific purpose of stimulating 
granulation and epithelialization. Without 
experimental evidence of individual specific 
value, much of the local therapy in use for 
generations has been based on clinical ob- 
servations which led to the belief of the 
presence of such cellular stimulating abil- 
ity. With the primary reports of Reiman 
on the cellular stimulating effects of the 
sulphydryl radical on tissue growths, atten- 
tion was directed to the use of sulph^^dryl 
preparations in the type of cases under 
consideration. Brunsting and Slmonsin" re- 
ported on the use of .5 per cent crysteine in 
equal parts of normal saline and distilled 
water. The chemical is somewhat irritating 
to the exposed skin and intermittent ap- 
plication is often desirable. A regimen of 
alternating two day applications of the 
cysteine and two day applications of a 
bland treatment has proved satisfactory. 
Reiman had reported on the use of para- 
thiocresol in his work, and, according to 
Klander, had recommended the use of .25 
per cent of this chemical in anhydrous wool 
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fat, applied three times weekly in instances 
of delayed healing. The odor of this prep- 
aration had been objectionable, and the 
search for a satisfactory, but less annoying, 
sulphydryl preparation had resulted in the 
use by Brunstin and Simonsin of cysteine 
as reported. In a discussion of this paper 
J. H. Stokes spoke as follows: “I wish to 
commend the sulphydryl preparations in 
the treatment of bedsores. They are capa- 
ble of transforming the misery to which 
these patients are subjected into compara- 
tive comfort. I have in mind particularly 
the spinal paralytic bed-sores. A patient 
who had almost sloughed away his entire 
sacral area was relieved of pain and ob- 
tained a marvelous effect from it on the 
bed-sores. The cheaper preparations in 
spite of their bad odor in the mass, can be 
handled by skillful' packing and attention 
as to avoid this odor objection and the 
tendency to skin irritation.” 

A final measure of growth stimulation is 
obtainable through the general metabolic 
response to insulin. Joseph® has reported 
very favorably on the local response, where, 
despite recognized methods of treatment 
reparative processes were at a standstill. 
He advocates five to ten unit doses of 
insulin t.i.d. and reports cases favorably 
influenced where the necrotic process was 
deep. 


SUMMARY 

(i) Prophylaxis by prompt and effectual, 
measures to secure equal distribution of 
pressure — sponge rubber mattress; (2) pro- 
phylaxis by prevention of skin maceration 
— inlying catherer and/or some type of 
drainage device; (3) active local therapy 
for the protection of the early superficially 
abraded surface — tannic acid as in burns; 
(4) local protection — by adhesive plaster 
strapping; (5) control of infection where 
active — zinc peroxide; (6) local stimula- 
tion — sulphydryl therapy; and (7) general 
metabolie stimulation — insulin. 
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T O thrombose satisfactorily varicosities 
of the lower extremity, it is essential 
that sclerosing solutions be injected 
directly into the lumen of the offending 



Fig. 1. Relationship of patient to physician 
during therapeutic procedure. 

vein. The technique which we are present- 
ing has proved most valuable in our hands. 
Its main advantages are; (i) minimal likeli- 
hood of perivenous injection; (2) great 
stability of the needle; (3) good control of 
the content of the syringe; and (4) lowest 
possible incidence of failures. 

Because almost every patient who under- 
goes this type of therapy is ambulatory, we 
recommend that he stand on a table or 
platform of a height at which the operator 
can work most comfortably from a sitting 
position. Acrophobia, due to the patient’s 
elevated position, is usually overcome by 


his ability to grasp an adequate support 
suspended from the ceiling or placed at his 
side. With the patient standing in the 
elevated upright position in front of the 
surgeon, the varicosities, if patent, fill 
readily and an accurate survey can be 
made of .their distribution. Observation 
alone in the examination of the patient 
does not suffice and it is our opinion that 
palpation is a valuable and dependable 
adjunct in determining the position and 
extent of the offending veins. 

After the selection of the site at which 
the injection is to be made, the patient is 
turned around so that the vein is most 
accessible to the operator. The patient is 
further requested to make himself as com- 
fortable as possible and to bear the greater 
portion of his weight on the extremity 
which is to be treated. This minimizes 
movement and adds stability to the vein in 
the subcutaneous tissues. The operator 
then usually assumes a comfortable sitting 
position directly opposite the site selected 
for treatment. (Fig. i.) 

The skin over the chosen region is 
cleansed with 1 per cent tincture of iodine 
or any mild antiseptic solution. For greatest 
facility, a syringe, preferably of a capacity 
of 2 or 5 C.C., and a sharp, short-beveled, 
26 gauge needle are used. The syringe is 
held between the index and middle fingers, 
between the respective distal phalanges. 
The ulnar surfaces of the ring finger 
and little finger and, if convenient, the 
hypothenar surface of the hand are rested 
against the thigh or leg of the patient for 
greater stability. With its bevel facing the 
surface of the thigh or leg and parallel with 
the longitudinal axis of the vein, the needle 
is introduced intradermally adjacent to the 
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vein at an angle of approximately 20 this moment, the plunger is released in 
degrees to the skin at that point. As soon as order to prevent further dilution of the 
the point of the needle has passed through eontent of the syringe with blood. If the 



Fig. 2. Manual technic employed for injection therapy. 


the skin, the plunger is withdrawn slightly 
to produce a negative pressure within the 
syringe. The thumb of the hand that holds 
the syringe is 4 hen pressed firmly against 
the barrel to hold the plunger in that posi- 
tion and thereby maintain the negative 
pressure. CFig. 2.) 

With the thumb and fingers of the other 
hand further stabilizing the tissues, the 
needle is then slowly advanced toward the 
vein. When the point of the needle passes 
through the wall of the varix, blood spurts 
into the syringe as a result of the negative 
pressure that has already been created. At 


position 01 the hand against the surface of 
the extremity is maintained as recom- 
mended, the constant relationship of the 
needle within the vein can be preserved 
even if the extremity of the patient should 
luove unexpectedly. Throughout the injec- 
tion, as a further precaution, withdrawal of 
small amounts of the content of the vein 
can be carried out at frequent intervals If 
excessive pressure is needed to advance the 
plunger, if abnormal discomfort is experi- 
enced by the patient, or if slight swelling 
appears at the site of the injection, it is 
wise to discontinue the operation at once 
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and, at a later date, treat that particular 
region. 

When the desired amount of sclerosing 
solution has been used, a small, sterile 
gauze pad is applied to the site of injection. 
The needle is then removed and moderate 
pressure is maintained by application of a 
strip of adhesive tape or by a bandage 
around the extremity. Thus, the walls of 
the vein are temporarily compressed to 
facilitate thrombosis and to avoid escape 
of the content of the vein as a result of the 
venipuncture. It should be remembered 


that only comparatively slight pressure is 
necessary to collapse a segment of super- 
ficial vein. The patient is advised to remove 
the gauze pad at the end of two hours, by 
which time it will have served its purpose. 

This technique has proved dependable 
and satisfaetory in dealing with all types 
and sizes of varicosities of the lower ex- 
tremities. In occasional instances, some 
modifications are employed, although fun- 
damentally, the procedure is carried out as 
described. 




Correction: In our November issue, on page 336, Dr. H. C. Stein’s 
address was given as White Plains. This should have read New ^’ork Cit}’. 



VARICOSE VEINS AND ULCERS* 

James Norman Coombs, m.d. 

PHILADELPHIA, PENNSYLVANIA 


AT the present time, the management 
r“\ and treatment of varicose veins and 
ulcers has been very much simpli- 
fied due to the better understanding of 
physical factors concerned in their pro- 
duction and the use of a more or less uni- 
form type of treatment for their correction. 

The injection treatment of varicose 
veins, now almost universally used, has 
reduced the period of disability to such a 
marked degree, that there is no question 
of its superiority over the methods of the 
past with their long periods of disability 
and economic loss. Almost all patients may 
be safely treated by the injection ambula- 
tory method. 

INDICATIONS AND CONTRAINDICATIONS FOR 
INJECTION TREATMENT 

A careful history and physical examina- 
tion, including pelvic and rectal investiga- 
tion, should be made on every patient to 
ascertain the probable cause and mecha- 
nism in the production of the varicosities. 

The two absolute contra-indications^ to 
this type of treatment are acute phlebitis 
and the closure of deep veins by a previous 
thrombosis. 

Varices present in cardiovascular and 
cardiorenal cases are on the border line.^ 
In mild cases of decompensation, the treat- 
ment of large varices can serve only to aid 
the general circulatory condition. If the 
patient responds correctly to tests showing 
function of the deep venous circulation 
and if the circulation in the varicose veins 
is a reverse flow, treatment seems indi- 
cated. Varicosities of the saphenous system 
due to obstruction in the iliac veins or a 
blockade in the portal system of veins 
should be carefully evaluated before any 
treatment is instituted. 


Treatment should be deferred in cases in 
which pelvic tumor is a factor in the pro- 
duction of varices until after such tumor 
has been removed. The complication of 
pregnancy- should not always be con- 
sidered a contraindication, when the varices 
are painful or distressing due to size, 
particularly in the early months of preg- 
nancy. However, no injection should be 
given after the seventh month of preg- 
nancy. Painful vulvar varices of pregnancy 
are included in this group, and when seen 
about the fifth month respond well to 
treatment with the proper technic. 

Varicosities associated with elephantiasis 
or in cases of massive edema of the lower 
extremity, should be considered very care- 
fully. From personal experience, varices 
in this connection should be considered of 
secondary importance and treatment di- 
rected to the major condition. 

TESTS USED IN THE EXAMINATION OF 
PATIENTS WITH VARICOSE VEINS 

Anatomic studies show that the venous 
system of the lower extremity consists of a 
superficial and deep network of veins, 
which freely anastamose by a series of 
communicating branches. (Fig. i.) 

The superficial system of veins is com- 
posed of the internal or long saphenous 
vein, which drains chiefly the inner and 
anterior aspect of the lower extremity, and 
the short saphenous vein which collects 
blood from the outer and posterior aspect 
of the leg. The long saphenous vein enters 
the femoral vein by piercing the cribriform 
fascia covering the saphenous opening and 
the short saphenous vein joins the popliteal 
vein at the upper border of the popliteal 
space. 


* From the Department of Senior Surgery, Temple University Medical School and Hospital 
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The deep veins of the leg are situated 
below the deep fascia in the muscular and 
bony framework of the extremity. These 
deep venous channels, after collecting 
blood from the leg, unite to form the 
popliteal vein in the popliteal space. 

All of these venous channels are equipped 
with valves to aid in the ascent of the 
venous blood, and to prevent retrograde 
flow. It is the impairment in function of 
these venous valves that lead to incom- 
petence of the venous system of the lower 
extremity with resulting varicosities. 

Much confusion seems to exist in the 
mind of the average individual concerning 
the interpretation of the various tests used 
in the examination of patients who have 
varicose veins, and for this reason, actual 
facts obtained from the literature and 
experience will be used to show what the 
various tests indicate. 

The greater saphenous system, comprising 
the internal or long saphenous vein and 
its tributaries, should be examined first. 
The patient should be fully exposed from 
the groin downward and stand erect be- 
fore the examiner. The degree of dilatation 
and the distribution of varicosities, the 
presence or absence of edema and skin 
changes are all noted. 

To demonstrate incompetence of the 
greater saphenous system, a practical 
method has been described and Illustrated 
by McCallig and Heyerdale,^ “The fingers 
of one hand are placed over the great 
saphenous vein, usually at the fossa 
ovalis, while the fingers of the other hand 
percuss a dilated segment of vein in the 
leg below. The percussion stroke is an 
abrupt thrusting one, so as to give rise to 
an impulse. If the fingers at the fossa pick 
up a definite and strong impulse, incom- 
petent valves and a dilated main saphenous 
trunk are strongly to be suspected. Proof 
may be established by a reversal of the 
procedure. If percussion of the vein at the 
fossa or in the upper portion of the thigh 
produces an impulse which travels down- 
ward to the fingers below and can be 
definitely felt, we know that the valves are 


Incompetent and that the vein does not 
and never will perform its normal function. 
For such an impulse cannot travel distally 
in the veins if the valves are competent.” 

The lesser saphenous system should be 
examined in a similar way. 

In cases where transmission of impulse 
is indefinite, by the above described 
method, or further confirmation of existing 
incompetence in the greater saphenous is 
desirable, the patient is placed in a recum- 
bent position with the leg elevated to 
emptj’^ its veins. A tourniquet is applied on 
the uppermost portion of the thigh. The 
patient is then asked to stand, and if the 
veins fill rapidly from above downward 
after release of the tourniquet, the valves 
of the vein are not holding and the vein is 
incompetent. The lesser saphenous vein 
may be tested after the same fashion with 
the tourniquet applied just below the 
level of the popliteal space. 

Incompetence of the co7nmunicating veins 
is usually associated with that of the greater 
saphenous system. The test described 
above to confirm incompetence of the 
greater saphenous system, will, therefore, 
give similar evidence regarding the com- 
municating veins, by allowing the patient 
to stand without release of the tourniquet, 
rapid and immediate filling of varicosities 
of the superficial venous system give 
evidence of overflow from the deep venous 
circulation through incompetent communi- 
cating veins. To localize communicating 
vein incompetence more accuratel}^,"' tour- 
niquets may be placed at different levels 
on the thigh and the degree to which veins 
are emptied by walking is evaluated. If the 
incompetent valves are at the saphenous 
opening, a tourniquet placed at the top 
of the thigh will allow fairly complete 
emptying of the leg veins on walking. 
If the lower communications are defective, 
there will be but partial emptying when 
the tourniquet is at the top of the thigh 
but more complete emptying when it is 
applied at the lower part. estimating 
the degree to which veins are emptied 
with the tourniquet applied at different 
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levels, the exact spot at which the vein venous system, a Para gum rubber bandage 

ith the defective valve empties into the may be applied around the leg’’ from the 

instep to just above the knee, or as far up 


superficial system is identified 
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Fig. I. Superficial venous system of the lower extremity, a, 
anterior view; 6, posterior view. Both of these figures 
show the extensive communicating and branching of 
the superficial veins and easily explain the new forma- 
tion of varicosities following the removal or obliteration 
of varicose segments here and there. Note the com- 
municating veins throughout. (H. O. MePheeters and 
J. K. Anderson. Injection Treatment oj Varicose Veins 
and Hemorrhoids, 2 nd Ed. Philadelphia, F. A. Davis 
Company.) 


In an evaluation of the deep venous 
system, the most important consideration 
is persistent occlusion. If edema is absent, 
one can almost exclude the possibility of 
complete blockage. The history will usually 
contain a story of phlebitis, with fever, 
tenderness and swelling of the leg. 

To determine accurately the presence of 
thrombosis and occlusion of the deep 


the thigh as indicated. The patient is 
instructed to walk about with the bandage 
in place and to note whether with this 
activity his discomfort is increased or 
diminished. If the flow through the venous 
system is a compensatory one, the con- 
striction caused by the bandage will result 
in severe discomfort, because those veins 
which have assumed the function of allow- 
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ing a return flow of blood from the extrem- 
ity are compressed. If the flow in the 
superficial veins is not compensator^^ and if 
a block is not present in the deep circula- 
tion, the bandage will give relief by collaps- 
ing the useless superficial varicosities. 

The injection of sclerosing agents in 
superficial veins acting as a detour mecha- 
nism from the deep circulation is contra- 
indicated. Such treatment will only further 
retard the venous return from the lower 
extremity. 

In a final analysis of the indications for 
injection treatment of varicose veins of the 
leg, it may be said that when it is estab- 
lished by reliable tests that the valves in 
the saphenous system are incompetent, 
it is safe to use sclerosing agents to reduce 
or obliterate the lumen of such veins, 
except in the presence of serious organic 
disease, the presence of acute phlebitis or 
when complete occlusion of the deep venous 
system exists. 

TREATMENT OF VARICOSE VEINS 

Experience shows that the method of 
combined high ligation, division and retro- 
grade injection to be the method of choice 
in the treatment of varicosities of the 
saphenous system in the presence of demon- 
strable incompetence.- When the varicosities 
are small and the saphenous system is 
competent, injection treatment alone is 
indicated. 

Technic. The patient can usually be 
treated as an out-patient without pre- 
liminary sedation. The operative field 
should be shaved and ordinary methods of 
skin sterilization used. Under local anes- 
thesia, using a i per cent solution of procain 
with adrenalin, a 3 cm. transverse skin 
incision is made cm. below the Inguinal 
ligament over the fossa ovalis. The incision 
is carried down through the superficial 
fascia. The position of the femoral artery 
is ascertained by palpation. By blunt 
dissection, the greater saphenous vein is 
usually readily located in the medial por- 
tion of the wound deep in the superficial 
fascia and above the fascia lata. The vein is 


isolated from its bed and gentle traction 
applied while the vessel is dissected free 
upward and downward. (Fig. 2.) 

As the vessel is dissected upward, several 
tributaries will be found entering the 
saphenous vein just before it passes 
through the oval window. All of these 
tributaries are severed between fine silk 
ligatures and divided. The saphenous vein 
is doubl}' ligated above its highest tribu- 
tary or at the saphenofemoral junction 
with No. 2 silk. The vein distal to the 
ligature is then clamped and divided. The 
distal segment of vein is exposed and all 
tributaries within view are divided between 
fine silk ligatures. A provisional suture of 
No. 2 silk (A) is placed around the distal 
vein in the lower limits of the wound. The 
clamp on the distal vein is now released. 
A cannula is inserted in the open end of 
the vein and tied in position with a liga- 
ture. Depending on the size of the varices, 
2 to 3 cc. of a 5 per cent solution of sodium 
morrhuate or “moru-quin” (5 per cent 
sodium morrhuate, 2 per cent alkaloid 
quinine and 2 per cent benzyl alcohol) are 
injected slowly. The provisional ligature 
previously applied below the end of the 
cannula is now tied. The vein is clamped 
above the ligature and is divided between 
the ligature and the clamp to prevent 
spillage of the sclerosing solution. 

The wound should always be protected 
with moist gauze and flushed with sa- 
line solution before closing. Through 
and through silk sutures are used for 
closure with an occasional suture for skin 
approximation. 

A supporting woven elastic bandage 
should be applied from the toes to the 
knees before the patient leaves the oper- 
ating table, after which procedure the 
patient becomes ambulatory. The patient 
must wear the supporting bandage through- 
out the course of treatment and report 
weekly for additional injections needed in 
the leg or lower thigh. 

Complications. Wound reaction may 
occur from spillage of sclerosing solution 
at the time of operation or leakage after 
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operation from the distal vein. Such reac- phlebitis develops with injection treatment 
tion can be avoided by adequate wound that there is a possibility of having an 
protection and careful ligaturing. The embolus after this treatment. Because of 



Fig. 2. (1) Schematic drawing showing the point of ligation of the great 
saphenous vein, proximal to its tributaries at the saphenofemoral junction. 
(2) The great saphenous vein dissected free with tied-in cannula in place. A, 
the provisional silk suture to be used for vein ligation after injection of the 
sclerosing solution. (3) A', the ligature has now been permanently tied. 
B, division of vein between ligature and clamp. 


author has avoided needle puncture of the 
distal vein for introduction of the sclerosing 
solution after the application of a perma- 
nent ligature for fear of leakage. With the 
use of the tied in cannula method, 
as previously described, leakage has not 
occurred. 

Sloughs following ordinary injection of 
sclerosing solutions, are the result of faulty 
technic, usually, paravenous injection. Be- 
fore any injection is made, aspiration 
should be made to prove the position of the 
needle. Following the injection, a pressure 
dressing should be applied directly over 
the site of vein puncture to prevent leakage 
into the tissues which would cause an 
unfortunate local reaction. 

Embolism seldom occurs. MePheeters 
claims that the mortality rate from pul- 
monary embolism following injection treat- 
ment is seventy times less than that of the 
operative treatment of varicose veins. 
He believes that it is only when some com- 
plication such as acute infectious thrombo- 


the direction of the venous flow in varicose 
veins, clearly demonstrated by lipiodal 
injections, emboli from segments of the 
thrombus breaking loose and spreading 
into the general circulation are very rare. 

FAILURE OF INJECTION TREATMENT 

Incompetent communicating veins at 
times cause early canalization in the super- 
ficial venous systems by creating unusual 
pressure at given points of communication. 
Correction of this condition may be accom- 
plished by injection of the dilated segment 
of the superficial vein between tourniquets^ 
placed above and below the entrance of 
the incompetent communicating vein. A 
firm thrombus will usually form preventing 
retrograde flow from the deep vein. 

Inadequate injections due to failure of the 
patient to report for treatment may give 
poor results. A mutual understanding 
should exist between the patient and phy- 
sician concerning follow-up treatment. The 
patient should understand that when vari- 
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cose veins appear, a more or less permanent 
circulatory defect exists, and that follow-up 
examinations are necessary to detect and 



Fig. 3. Varicose ulcers, showing discoloration and 
pigmentation of the skin, eczema and indura- 
tion of the tissues. 


treat recanalization or newly formed 
varicosities. 

VARICOSE ULCERS 

Varicose ulcers are the result of incom- 
petency of the venous circulation of the 
leg. The initial factors are usually varicose 
veins or deep vein thrombophlebitis. When 
these factors are present, nutrition is 
disturbed due to stasis of tissue fluids, 
rendering the leg vulnerable to infection. 
Ulcer may result from mild trauma or 
friction. The breaking of the skin surface 
and the susceptibility of the tissues to 
infection lead to a rapid necrosis with the 
formation of the characteristic varicose 
ulcer. 

The diagnosis of varicose ulcer is usually 
obvious. They usually occur on the lower 
inner side of the leg associated with skin 
changes and varicosities. (Fig. 3.) The base 
of the ulcer is shallow with cyanotic granu- 
lations. Local pain and tenderness are 
common. 

The syphilitic ulcer usually occurs in the 
upper part of the leg. The ulcer is punched 


out, usually deeper than the varicose ulcer 
and has a washed, leather appearance. The 
Wassermann test will be positive. 

Tuberculous ulcers are rare on the leg. 

Trophic ulcers usually result from long 
standing debilitating disease or local con- 
ditions bringing about constant pressure 
as from castor brace. The skin first becomes 
dark red; rapid necrosis and ulceration to 
the bone often occur. 

Malignant ulcers are infrequent on the 
lower extremities. However, when an ulcer 
does not respond to appropriate treatment, 
biopsy should be taken for histologic study. 

The prognosis in varicose ulcer will 
depend on how efficiently one is able to 
stabilize ■ the venous circulation of the 
leg. If competence of the saphenous system 
can be restored and maintained, permanent 
healing of varicose ulcer is to be expected. 
In cases of ulcer with advanced skin 
changes and indurative processes resulting 
from long standing chronic passive con- 
gestion, healing is retarded despite the 
most efficient management. When such 
an ulcer has healed, careful follow-up is 
essential to prevent recurrence. 

Treatment. In recent years, the treat- 
ment of varicose ulcer has depended to a 
large extent on the application of mechan- 
ical pressure and for the most part has been 
ambulatory. This modern treatment is 
based on the principle that when the 
patient walks, muscular contraction aids in 
expelling blood from the leg veins toward 
the heart. Particularly is this true of the 
deep veins which seldom become incom- 
petent. With incompetency of the super- 
ficial veins resulting in varicosities, the 
flow of blood is more or less influenced by 
gravity. When the patient stands, varicose 
veins will be filled with blood and the flow 
toward the heart is markedly diminished. 
When compression is applied to the leg, 
the reverse flow of blood in varicose veins 
is prevented, and with the patient ambu- 
lant, muscular action will aid in expelling 
blood from the deep circulation of the leg, 
thus maintaining more or less normal cir- 
culatory balance. 
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It has been shown that with the appliea- 
tion of a supporting elastic bandage com- 
bined with rubber sponge pressure, the 
reverse flow of blood in the venous system 
into the uleer ean be overeome and thus 
the exeessive aeeumulations of fluid in the 
tissues about the ulcer, which causes a 
lowered resistance loeally, ean be stopped. 
The resiliency of the rubber sponge with 
its massage effect, brought about by the 
museular contraetion of walking, has been 
likened unto a “rubber or venous heart.” 
(MePheeters.) Thus with aetivity, the 
eirculation in the area of uleeration is 
improved. 

In all eases, a careful preliminary 
examination is made to rule out Important 
complieating factors such as diabetes, 
nephritis and cardiac decompensation. 
These diseases should receive appropriate 
treatment while investigating the etiology 
of the ulcer. 

The ulcer area is cleansed with tincture 
of green soap followed by alcohol, and is 
now ready for the application of the 
dressing. A dry dressing consisting of 
several layers of gauze is placed over the 
ulcer sufficiently thick to absorb wound 
secretion. A rubbei bath sponge is selected 
which will overlap the edges of the ulcer. 
This is applied directly'^ over the gauze 
dressing covering the ulcer. The dressing 
over the ulcer should be inspected to make 
sure that the sponge pressure is placed 
directly ovei the ulcer. Additional dressings 
are applied over the sponge and firmly band- 
aged in position by'^ a 3 inch or 4 inch gauze 
bandage. A 4 inch elastic (Ace) bandage is 
applied to the leg from the toes to the 
knee. (Fig. 4.) It is important in bandaging 
the leg that equal and firm pressure be 
applied throughout. The patient is in- 
structed to keep active and is encouraged 
to walk. Dressings should be changed as 
required, depending on the amount of 
drainage. This type of treatment should be 
continued until the ulcer is healed when 
the sponge may be discarded. The elastic 
compression bandage must be continued 


during and after the completion of 
treatment. 

The injection treatment of the varicose 



Fig. 4. Entire lower leg including rubber 
sponge now' firmly bandaged with a 
4 inch Ace bandage. Following this the 
patient is instructed to walk. (H. O. Me- 
Pheeters and J. K Anderson. Injection 
Treatment oj Varicote Veins and Hemoi- 
rboids, 2nd Ed. Philadelphia, F. A Davis 
Companj'.) 

veins may begin at any'^ time. The writer 
prefers to wait until pain and local signs 
of inflammation in the ulcer area subside 
with compression treatment. High ligation, 
division and retrograde injection of the 
great saphenous vein is performed to be 
followed by subsequent local injections of 
sclerosing solution in remaining varicosities. 

Comment. The use of ointments in the 
treatment of varicose ulcer as a routine, 
has been abandoned. Ointments have a 
tendency to retain wound secretion and in 
some cases seem to cause skin maceration 
and delayed healing. In the late phases of 



DicnMiJiH, 1940 


'74'^ American Journal of Surgery CoOITlbs VstTICOSC VciHS S-Hcl UIcCrS 


ulcer repair, with sluggish granulations, a 
mildly stimulating and drying ointment is 
suggested. For this purpose, a 50 per cent 
ointment of bismuth subnitrate in petro- 
latum may be used. 

Skin grafting in cases of varicose ulcer is 
seldom indicated or required. In the pres- 
ence of healthy granulations and wide skin 
defect, remaining after the elastic com- 
pression method of treatment and asso- 
ciated varicosities have been obliterated, 
skin grafts may be used to hasten recovery. 
When skin grafts are used, it is essential 
that recumbent treatment replace ambu- 
lant treatment until the grafts are firmly 
fixed. Elastic compression bandage or 
Unna’s paste boot should be worn con- 
tinuously when the patient becomes 
ambulant. 

The use of Unna’s paste bool in the 
management of varicose veins and varicose 
ulcers as a means of obtaining gentle 
elastic pressure has proved to be ver}- 
effective in the hands of those regularly 
accustomed to its use.° In the case of the 
punched out or deep ulcer, the rubber 
sponge may be used under the boot to 
apply elastic pressure to the floor of the 
defect. 

As with varicose veins, the final result 
of treatment will depend on the careful 
follow-up management. The patient should 
be instructed to avoid trauma, and should 
be made familiar with the early use of 


bandage compression of the leg in the 
presence of signs suggesting recurrence of 
ulcer. 

SUMMARY 

The successful management of varicose 
veins and varicose ulcers requires a clear 
understanding of the anatomy of the ve- 
nous system of the leg and the sequence of 
events associated with incompetenc}’ of 
the greater saphenous system and its 
tributaries. 

The results of treatment will depend not 
only on the correct interpretation of tests 
for incompetency and the proper applica- 
tion of treatment, but the close cooperation 
of patient and physician during the entire 
course of treatment and for a long time 
thereafter, to prevent recurrence of vari- 
cosity and ulcer. 
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WOUND CLOSURE, WITH PARTICULAR REFERENCE TO 

THE AVOIDANCE OF SCARS 

Howard L. Updegraff, m.d.* 

HOLLYWOOD, CALIFORNIA 


M en have been repairing skin wounds 
for thousands of years. With the 
gradual advancement of surgery 
there has been an improvement in healing 
and wound closure. Today the average 
patient is likely to judge the surgeon, re- 
gardless of his diagnostic acumen, by the 
appearance of his incisions postoperatively. 

The human body has not changed partic- 
ularly in its healing powers, and in the 
length of time that has elapsed in surgical 
experience it would seem that there should 
be no problem of scarring following wound 
closure. Yet court calendars are filled with 
traffic personal injury cases demanding 
damages for scars following injuries. The 
majority of these patients have had atten- 
tion by the first physician available or at 
the hands of receiving hospitals. The 
chances are that these were not the ideal 
wounds for repair. 

Ideal Wound for Closure. The ideal 
wound is in a region allowing adequate 
pressure for immobilization following clo- 
sure. The wound edges are of the same 
thickness and viability; the axis runs in the 
direction of the grain of the skin, so that 
the edges may be drawn together with a 
minimum of tension, or may be sufficiently 
undermined to assure easy closure. 

Plan of Incision for Closure. This then 
should be the picture of the incisions of a 
planned operative procedure, but the re- 
sultant scars often transcend the deformity 
for which relief was planned. No one sur- 
geon has yet achieved a scarless technic 
that holds good for all cases. However, we 
may attain increasing peace of mind by 
adherence to proved methods and in the 
presence of resultant scars attribute them 
to a slip in the technic or to the condition 
of the tissue. 


Condition of Tissue. A healthy skin 
naturally presupposes perfect healing. Im- 
plant in it an acne, with some acute 
pustules, or cover a body having a lowered 
metabolic rate, and we are likely to see red, 
indurated scars which may go on to keloid 
formation. If the area of wound closure is in 
a hair-bearing region or near one of the 
orifices of the body where it is subject to 
contamination, our picture changes, al- 
though the skin may seem to be in perfect 
health. 

New Wound Closure. The recent trau- 
matic wound has a much better chance of 
healing kindly if the policy of conservative 
debridement (somewhat analogous to the 
clipping of flower stems to freshen them) is 
employed. Much damage, however, has 
been done by indiscriminate debridement 
which was advocated by Diffenbach loo 
years ago, especially around joint areas and 
body orifices, a lesson we are relearning by 
experience since the necessities of the first 
World War surgery. 

One surgeon will repair a recent wound 
with an excellent nonscarring result while 
another, under practically the same condi- 
tions, will have an utter failure cosmetically 
due to the rough handling of the tissues 
involved. “In every union there is a mys- 
tery — a certain invisible bond which must 
not be disturbed.” (Amiel.) Preoperatively, 
the more meticulous the gentle soap and 
water scrub, followed by the removal of the 
soap by irrigation with normal saline, the 
less the necessity for the use of antiseptics. 
The fact that many wounds heal perfectly 
in spite of a careless preparation and clo- 
sure should not encourage us to incur risks. 

Closure Following Scar Removal. An 
area which has been allowed to heal by 
Itself presents a problem of just how much 
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of the surrounding skin has been pulled 
over the healed area to satisfy the demands 
of the scar contraction. To the occasional 
dabbler in scar removal, the startling 
deficiency of tissue often following excision 
of the scar is a matter of sudden and grave 
concern as how best to repair. 

If the old adage is true that no surgeon 
should open an abdomen without possess- 
ing the technical skill necessary to perform 
an intestinal anastomosis, then no surgeon 
should attempt the removal of an area of 
full thickness skin without the ability to 
employ the correct procedure to close the 
defect, even to graft skin if necessary, un- 
less he is willing to explain a secondary 
closure or alibi bad scars. 

While we are speaking of the avoidance 
of scars, let us designate the scars under 
discussion as those visualized by surgeons, 
rather than by patients, no two of whom 
have the same “mental” scar picture and 
whose experience is usuallj^ limited to mem- 
bers of their immediate family and varies 
from appendectomy incisions to vaccina- 
tion marks. 

Wound closure, in the presence of ke- 
loidal history, should be planned with the 
thought of early removal of sutures fol- 
lowed by adhesive support and treatment 
by radium with platinum filtration in 
divided doses. Preliminary radiation may 
be used, if employed either just before 
surgery or a sufficient period previously, so 
that surgery does not come during the 
reaction period. The term, “keloid” is 
another expression of which the average pa- 
tient needs a definition and an accompanj^- 
ing explanation for its possible appearance. 

Instruments. The planning and mark- 
ing of incisions plotted so as to take advan- 
tage of the skin grain and tension lines 
should come under the head of “preopera- 
tive meditation.” Five minutes spent in 
checking needles, sutures and general in- 
strument setup, will save much time later, 
as the best of operating room nurses fail to 
put everything in at times. If we are to give 
special consideration to the avoidance of 
scars, it will be neeessary for us to include 


in our “ instrumentarium ” a lew items 
dedicated to such an aim. 

First in importance are a half dozen 
small, single and double hooks of stainless 
steel with handles from four to eight inches 
long. With a little practice, they take the 
place of retractors or ma}’ be used in lieu of 
basting sutures, and if placed in the angles 
of the incision, greatly aid in correct clos- 
ure. Their traumatizing quota is small and 
this influence should be continued in the 
choice of thumb forceps and mosquito 
clamps. Needle holders and small needles 
should be chosen for the site where they 
are to be used and for their sturdiness, in 
accordance with the toughness of the tissue 
undergoing repair. Thumb forceps with a 
minimum of crushing power and of slight 
resistance to one’s holding grasp, keep the 
touch gentle. A good example is the Adson 
meningeal forceps. New Bard-Parkcr blades 
are dependable for clean cut edges. Full 
curved cutting needles such as Lane cleft 
palate or eye needles are excellent for skin 
suturing. 

There should be a tendency' to evert all 
incision edges rather than invert, unless one 
is deliberately trying to make a scar fit into 
the trough of a wrinkle. Undermining ordi- 
narily should be as much again on either 
side as the width of the defect to be closed. 
Mild suction correctly placed at dependent 
drainage points is much kindlier to tissue 
than gauze mopping. 

Sutures. Suture needs should be visual- 
ized before surgery. Catgut and silk size 
orders should specify the manufacturer, as 
no two have the same standard of sizes. 
The use of silkworm gut and horsehair for 
skin closure is fast loosing favor. Dermal 
with buttons for deep tension support is 
acceptable, provided the buttons are pil- 
lowed with vaseline gauze. 

The correct size suture is the smallest one 
allowing approximation without breaking. 
The ideal suture then should allow easy 
apposition and yet adequate splinting 
against underlying musele action. The 
breaking of sutures is usually an indictment 
of the surgeon rather than of defeetive 
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sulurc material. “Tying with the elbows,” 
is still considered bad form in the surgical 
“Emily Post.” 

It is our practice to use triple 0 plain 
catgut for ties and subcutaneous approxi- 
mation and double 0 plain catgut for im- 
portant tension points. Chromic catgut is 
used only w'here deeply buried. Silk has 
come to be the suture of choice for skin 
approximation, and covered by several 
layers of vaseline parrasine gauze, may be 
left in place from two to five days until it 
becomes too tight or too loose. The use of 
buried silk will continue to gain favor, as 
long as it is buried deep and is fine enough. 
Mason states that “the heaviest silk should 
not be larger than the smallest catgut.” 

Wound Support. Skin support following 
closure is of immense value, regardless of 
the length of the incision line, as the small- 
est scar in a prominent place may be a 
source of great embarrassment to the pa- 
tient and incidently the surgeon. The re- 
moval of the sutures is a double incentive 
to support, best obtained by crosswise ad- 
hesive strips, in which diamond-shaped 
perforations have been made to insure 
escape of possible drainage. These strips 
should be applied whth the thought of not 
only holding the wounds edges together, 
but also of combating possible extra tension 
from increased movement as convalescence 
progresses. 

Facial scars are more acceptable, if 
dressed with “flesh color” adhesive. The 
patient will wear it much longer and the 
ineision line will benefit accordingly. As a 
matter of psyehology I have noticed that 
patients with mastopexies and lipectomies, 
(commonly covered areas), object less to 
flesh colored adhesive over longer periods of 
time, than those subjected to ordinary ad- 
hesive, especially the “water proof” types 
which are too hard and stiff for ordinary 
wound support. 

The main objection to the use of adhesive 
in the supporting of wound edges seems to 
be in the pain occasioned by its removal. 
Numerous agents for removal have been 
placed on the market. Ordinary benzine 


carefully introduced by cotton applicators 
between the skin and the adhesive is a 
satisfactory method, if care and skill are 
combined with its use. Many a new patient 
comes to the surgeon recommended by his 
reputation for gentleness in removing 
dressings, rather than for his skill in the 
operating room. 

On certain types of oily skin and on 
babies’ faces, where adhesive is sometimes 
especially irritating if removed often, one 
may lengthen the period between removals 
if thej' will first cleanse the skin with 
benzine and alcohol, and then paint with 
compound tincture of benzoin to form a 
protective and improved base for the adhe- 
sive. This is also advantageous during cold 
weather when even the flaming of adhesive 
is not always sufficient to make it stick. 

Support oj Abdominal Incisions. Fol- 
lowing hospitalization the average patient 
is often sent home with an ill-fitting ab- 
dominal support, which usually irritates 
the recipient enough to make him forget the 
surgeon’s kindness in the hospital. The 
wound edges soon register permanent pro- 
test in the shape of angry scars for months 
to come. 

The support of abdominal incisions by 
“adhesive corsets” made up of three inch 
strips of adhesive, with hooks for tape 
lacing, aids materially in changing dress- 
ings. Following the removal of sutures 
additional support should be applied for at 
least thirty days by erosswlse one inch wide 
adhesive strips with perforated openings 
over the Incision line. The combined adhe- 
sive strips should be wide enough and long 
enough to act as a girdle and they need not 
be changed every time the patient appears. 
The portion over the incision line may be 
renewed when soiled and superimposed 
adhesive placed over the old which is left 
on to protect the outlying skin. 

The support of abdominal scars with 
adhesive tape should be figured in weeks 
rather than days, if one is to combat 
widened scars successfully (and bridge 
table eonversation of results). Following 
removal of the adhesive support cross 
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strips, a single piece of adhesive slightly 
wider than the actual scar surface and the 
length of the incision should be applied. 
This may be done by the patient after a 
suitable time and gives him a feeling of con- 
tinued partial immobilization and support. 

Immobilizalion and Pressure. Immobil- 
ization of wound edges is of course the aim 
of wound closure. Various additional proce- 
dures may be utilized, as for instance, the 
“Bowman splint” used for postoperative 
harelip dressings, may be used for support 
of any other exposed suture line. The late 
John Wheeler, one of our greatest eye sur- 
geons, was a staunch advocate of sewing 
the eyelids together in many types of surgi- 
cal repair of the eyelids. The use of plaster 
of Paris for support, now being replaced by 
a lighter cast material, is an aid to immobil- 
ization that has achieved merited popular- 
ity. The combination of such as these, with 
the use of intelligently applied pressure on 
the sutured and undermined surfaces, 
further aid scar avoidance. 

Pressure is employed as a splinting meas- 
ure in clean recent wounds and as a preven- 
tive of hemorrhage, edema and localized 
postoperative movement. It should en- 
compass the undermined area and be of 
sufficient force to control arterial and 
venous circulation of the skin yet allow the 
flow of lymph. This amount of pressure has 
been determined as around 1 5 mm. of 
mercury. Favorite methods vary from 
fluffed gauze under stockinet bandage rein- 
forced by adhesive to a marine sea sponge 
cut to size and similarly held. Sufficient 
compression should be applied preliminary 
to bandaging to express any blood clot 
which might have formed previous to the 
beginning of this period of immobilization. 

It is most important that restraint and 
major splinting protect the initial dressing. 
The possible employment of ice bags, sand 
bags, pillows, with the prescribing of the 
correct position and administration of 
sufficient sedatives or narcotics along with 
possible shock measure, must be kept in 
mind. “Primary union with a minimum 
of disturbance” then is the watchword 


made possible through immobilization. The 
word, “immobilization,” means different 
things to different patients. The average 
patient interprets it as meaning to stay in 
the house and possibly bed yet he will chew 
gum, brush teeth, smoke and have lengthy 
phone conversations in the presence of a 
complicated facia! scar repair unless spe- 
cifically warned not to. 

General Surgical Conditions Influencing 
Closure. The type of dressing is influenced 
somewhat by the choice of anesthesia and 
should be planned, not only for pressure 
and possibility of early inspection of the 
wound, but also for its removability post- 
operatively. Wounds in the hair line should 
be shaved and the use of collodion and 
adhesive on unshaven areas should be given 
thought before applying. This is especially 
true in elective surgery. The use of caps, 
mask over nose and gloves are of the same 
importance as in abdominal surgery, espe- 
cially in rib cartilage grafts. Yet we all have 
seen completely regimentated operating 
rooms, visited by the Chief of Staff in a 
business suit sans mask or gown, or the 
head nurse of the operating room floor 
cruising from one surgical unit to another, 
evidently protected from delivering infec- 
tion by her title. 

Anesthesia. One of the most Important 
features of hospitalization for emergency 
wound closure is that it include the services 
of an experienced anesthetist. He should be 
given sufficient time if possible to size up 
the patient, so as to chart his course de- 
pending on the general condition, necessity 
of shock treatment, need of preoperative 
medication and some inkling of the time 
involved for the repair. 

I like endotracheal anesthesia as an 
adjuvant for the majority of wound clo- 
sures coming under the grist of facial plastic 
surgery. While the introductory measures 
are time consuming, they save in repair 
time and offer a far greater return by 
divorcing the anesthesia problem from the 
surgical area. For elective surgery with its 
extended periods of time, it is the method 
par excellence. Anesthesia makes little 
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difference in scar formation following 
wound closure, except as an aid to the 
surgeon to allow him to do a better repair. 
Different types of patients, surroundings 
and physical conditions all demand their 
equivalents in the choice of an anesthesia. 
The main point is that the surgeon who will 
be held responsible in the end for scars 
should assert himself at the time of surgery 
for the use of those aids which will help him 
the most. 

COMMENT 

The most successful wound closures with 
a minimum of scarring are obtained only 
in the security of the operating room. Here 
are multiple advantages, such as repairing 
the wound at the best time for the patient, 
elimination of the haste engendered by the 


necessity' of shock treatment and the 
promise of after care allowing for the ad- 
ministration of anesthesia and preoperative 
and postoperative sedatives. Added to 
this is the possibility of adequate and 
thorough cleansing of the wound with the 
option of immediate or delayed repair. The 
so-called six hour time limit for infection 
may be reasonably extended under the 
favorable circumstances of hospitalization 
and the possibility of hospital after care. 
The disadvantages which exist in the com- 
bination of an onlooking family and friends, 
in an office not designed exclusively for 
surgery, versus the advantages and serenity 
of a masked and gloved operating room 
staff, cannot be compared when the final 
score is posted for the presence or absence 
of good results, namely, scars. 





THE CORRECTION OF SCARS' 


Hans May, 

PHILADELPHIA, 

S cars usuall^^ follow the destruction 
of tissue resulting from trauma, burns, 
operation or disease. Their appear- 
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PENNSYLVANIA 

The Correction oj Simple Scars. The 
simple scar, whether smooth or hyper- 
trophic, is not always easy to correct. The 




Fig. I. a, correction of simple hypertrophic scar; excision of scar, leaving basis of scar intact upon 
which the wound edges are approximated, b, correction of simple depressed sear; excision of sc.ir 
leaving basis of retracted area intact. From the corners of tlic defect a bilateral incision is carried 
obliquely downward and outward. The mobilized skin and subcutaneous tissue is api>roximatcd 
upon the scar buttress. 


ance or their painfulness may annoy the 
patient or they may cause limitation of 
function. If an operative correction of such 
scars is undertaken, several general rules 
must be observed. The tissue which formed 
the scar must have reached a state of 
quiescence, recognizable by the pale color 
and softness of the scar. With a simple 
scar this stage may be reached by the end 
of the fourth week. Scars due to burns, 
however, may not be operable before the 
end of a year. Massage and x-ray treatment 
often help to shorten this time. 

In discussing the plastic repair of scars 
it is important to distinguish between sim- 
ple and extensive scars. Both types can 
be smooth, hypertrophic, depressed or 
contracted. 


incision outlines the scar and penetrates 
at either side of the scar into the subcu- 
taneous tissue, but not deeper. The sub- 
cutaneous tissue is kept intact to act as a 
basis upon which the wound edges should 
be approximated. (Fig. ia.) With a pair 
of fine, sharp, curved scissors the scar is 
excised. The wound edges are mobilized 
and separated from the subcutaneous tis- 
sue in a circumference of about i cm. Exact 
hemostasis is the next step. If possible, 
ligatures should be axmided and the bleed- 
ing controlled by pressure. If ligatures are 
unavoidable they should be made with the 
finest silk. The suture of the wound edges 
should be carried out with horsehair and 
consist of on-end mattress sutures supple- 
mented with simple Interrupted sutures. 


From the Surgical Services of Lankenau, Germantown and Chestnut Hill Hospitals. 
Presented before the Phil.idciphia Academy of Surgery, November 6, 1930. 
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The wound edges are not grasped with a If the simple scar is con/rac^ec/, the entire 
forceps but only elevated by one prong to scar tissue, including the base, must be 
facilitate the penetration of the needle, c.xcised until the whole defect thus created 



Fig. 2 . A, coi rcciion of depressed scur in right nasolabial fold and of contracted 
scar of lateral part of right eyelid, u, scar in nasolabial fold corrected accord- 
ing to technic as re|)rescnted in Figure \b; scar of right eyelid corrected with 
Z method. 


If the wound edges are not under tension 
and are straight, Halsted’s subcuticular 
wire suture is of value. I prefer to cover 
the wound with silver foil which keeps it 
dry and aseptic. The simple sutures are 
removed on the second or third day, the 
remaining sutures on the fifth day after 
operation. 

If the simple scar is depressed, the tech- 
nique for correction differs. The incision 
outlines the scar and penetrates at either 
side to the base of the retracted area, but 
not further. The scar is now excised as 
previously described. From the deep cor- 
ners of the defect a bilateral incision is 
carried obliquely downward and outward, 
leaving the base of the scar intact to act 
as a buttress. (Fig. ib.) The adjoining 
tissue thus mobilized is approximated upon 
this buttress and transfixed by on-end mat- 
tress sutures supplemented with simple 
interrupted sutures. (Fig. 2.) In some in- 
stances it is better to suture subcutaneous 
tissue and skin in layers after mobilization 
of the skin edges from the subcutaneous 
tissue. 


consists of normal tissue. One ordinarily 
succeeds now in releasing the contracture 
unless the latter has been of long standing. 
Usually some sort of tissue shifting is 
necessary to close the defect. In cases 
where the contracture is due to a binding 
web the Z type of relaxation incision with 
exchanging flaps is the operation of choice 
(Davls^--). The object of this operation is 
to interrupt and displace the binding web 
by the formation and transposition of two 
triangular flaps which are placed so that 
their outlines form a Z. The central line 
of the Z is laid along the most prominent 
portion of the web and the arms of the Z 
are marked out on opposite sides of the 
central line. The two triangular flaps thus 
outlined are mobilized. The contracture is 
now reduced as far as possible and the two 
flaps are transposed. If the binding web is 
long, several such Z’s may be formed and 
their flaps transposed as demonstrated in 
Figure 3. 

C^OTveclxon oj Extensive Scclts, Extensive 
smooth scars are in the same plane as the 
skin. Ordinarily they do not cause any 
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trouble since they do not contract. How- (Fig. 5) and the surrounding skin is 
ever, they tend to become annoying if they freely movable, plastic closure might be 
are situated in such exposed regions as achieved by starting with closure of the 



Fig 3 A, correction of simple contracted scar In the Z t%pe of opcr.ition. Tlie central lines of the ttso 
Z’s are laid along the web The arms of the Z’s are m.irked out on opposite sides of tlic central lines 
The two triangular (laps of eacli Z are transposed n, s.imc patient si\ montlis after oper.ilion c, 
same patient one year after operation 



Fig 4 Triangular defect after excision of flat scar closed be starting 
with closure of the corners 


the face or neck. In these cases repair work corners."* It is important to avoid undue 
may be requested. If the scar is not too tension in the sutures by choosing a pro- 
extensive and elliptical and the surround- cedure by which the scar is partially 
ing skin is freely movable, the scar is excised and sutured in several stages, 
treated as if it were simple and smooth. It During the intervals the skin is allowed to 
is excised down to the subcutaneous tissue, stretch until all parts of the scar are 
but not further. The wound edges are removed. If the scar is too large to permit 
mobilized subcutaneously and approxi- closure of the defect by simple tissue mobil- 
rnated until a linear suture can be estab- ization or tissue gliding, covering of the 
lished. If the defect left after excision of defect by a full thickness skin graft or 
the scar is triangular (Fig. 4) or rectangular pedicle flap is advisable. The disadvantage 
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of the graft or (lap, however, is the differ- can be established. A'-ray treatment is 
ence of color and a slower healing process.'* applied postoperatively. If this scar, in 
The extensive hypertrophic sem is usually spite of excision and radiation, develops 



A B 

Fig. 5. A, rectangular defect after excision of large keloid scar closed by starting with closure of 
the corners, b, same patient ten months after operation. 
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A B 

F iG. 6. A, large depressed scar of forehead with displacement 
of right eyebrow, b, same patient seven months after ex- 
cision of scar, rotation of right side of scalp and trans- 
plantation of fat tissue. 


due to keloid formation. We do not know 
as yet the cause of keloid development and 
for this reason the treatment is rather 
vague. It is a well known fact that even* 
after a complete excision of a keloid it 
may recur after a few weeks no matter 
whether the defect is sutured primarily, 
covered by a skin graft, left to granulate, or 
electrocoagulated. The most efficient treat- 
ment at the present time is radiation by 
x~ray or radium, preferably after excision 
of the scar. If the keloid extends over a 
large area and this area happens to be in a 
place where the skin is very movable, one 
may attempt an excision of the entire area. 
The skin surrounding the defect is mobil- 
ized and approximated until a linear suture 


again into a keloid, the second is many 
times smaller than the first. (Fig. 5.) 

If an extensive scar is retracted or de- 
pressed, the technique of correction differs 
from that used in simple depressed scars. 
In the majority of cases the involved area 
is too large to allow an approximation of 
the neighboring subcutaneous tissue to fill 
the defect. Hence the repair work is 
mostly combined with grafting fat, bone 
or cartilage in order to restore the normal 
surface contours. The scar is excised down 
to its base. The skin surrounding the defect 
is mobilized; then, after careful hemostasis, 
a properly shaped piece of bone, cartilage 
or fat IS transplanted into the defect before 
the skin is closed over it. The choice of the 
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material is not free but is dictated by local of skin by [jcdiclcd flaps is the last lesort. 
conditions. If grafts of fat tissue are used A patient was kicked by a mule on the 
their subsequent shrinkage must be taken right side of the forehead when he was 



n 

Fig. 7. A, eight yc.ir old hoy with contracted .scar oT riglil 
elbow joint <ind axilla due to burns. The burned area 
included the entire right half of chest and abdomen. A 
tubed (lap was formed from left thoracico epigastric 
region (NVebstcr). », the tubed Hap was transplanted into 
the defect of the right elbow after contraction had been 
overcome. Contr.iction of right axilla was corrected by 
the Z operation. 

into consideration. The shrinkage amounts 
to about two-thirds of the size of the graft. 

Cartilage and bone are not apt to shrink. I 
prefer to take fat tissue grafts from the 
outer posterior surface of the thigh, carti- 
laginous tissue from the fused portions of 
the seventh and eighth ribs, and bone from 
the anterior surface of the tibia. If simple 
mobilization of the skin does not suffice to 
close the defect over the graft, additional 
incisions must be made to allow more 
liberal shifting or rotation of skin. In such 
cases, however, secondary defects may be 
left and one must be sure that they can be 
closed. In extreme cases transplantation 


4 years old and acquired a deep depressed 
scar due to bone and skin defect. His 
right eyebrow was split and the lateral 
half displaced upward. (Fig. 6.) When he 
was 21,1 excised the entire scar, mobilized 
the surrounding skin and filled the de- 
pressed part with fat tissue taken from 
his left thigh. To rotate the displaced 
lateral half of the right eyebrow the 
incision was lengthened upward and back- 
ward, thus outlining a large flap consisting 
of nearly the entire right half of his scalp. 
The flap was mobilized and was then easily 
shifted downward, covering the original 
defect and allowing alignment of the right 
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eyebrow. The secondary defect at the 
occiput could then be closed. 

Correction of extensive contracted scais 


conditions and the peculiarities ol the 
various kinds of transplants. (Fig. 7.) 

If a scar is ver}'^ large, however, as after 



Fig. 8. a, large contracted scar of right leg. b, same patient 
eight months after division of binding web of scar, cor- 
rection of contraction and skingrafting of defects. 


is one of the most difficult problems in 
plastic surgery. The extensive contracted 
scar is usually caused by destruction of 
the deeper parts of the surface tissue, and 
appears usually at the flexor surface of 
the extremities or at the junction of limb 
and trunk. In some cases much can be 
done to avoid them to a greater or less 
degree by proper immobilization of the 
affected limb during the healing stage. 
Before any operative correction is under- 
taken, one should wait until the scar tissue 
has reached its final stage, although wait- 
ing to long may cause joint ankylosis and 
shortening of tendons and ligaments. Ac- 
tive and passive motion exercises of the 
affected limb during the waiting time is 
advisable. The objects of treatment are to 
remove the scar, to replace it by normal 
tissue, and to restore function. The scar 
must be removed entirely until normal 
tissue is exposed; only then can contracture 
be overcome. The defect is covered by a 
skin graft or pedicled flap, the proper 
choice of which is dictated by the local 


extensive burns involving the entire thigh 
or leg, it is inadvisable to remove the whole 
scar as it would be impossible to obtain 
sufficient skin with which to cover the 
defect. To relieve these large, thick, con- 
tracted, adherent scars, Davis^ advises 
relaxation incisions. The contracted por- 
tion is stretched and the most binding area 
or areas are located and marked out. The 
scar is divided completely until normal 
tissue is reached. Sometimes radiating 
incisions from the tight margins are neces- 
sary to complete relaxation. If, after the 
relaxation incisions are made, the scar is 
found to be very thick, Davis advises 
excision of a wedge-shaped slice of the 
deeper layer so that the thinned surface 
edges may be drawn downward and at- 
tached to the normal base by a few sutures. 
The defect is covered primarily or second- 
arily with skin grafts. 

If the cicatricial area is too extensive 
the procedure should be done in stages. 
In the case represented in Figure 8 the 
binding web was so long that two relaxa- 
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tion incisions were necessary. The edges of 
the defect created after the incisions were 
unusually thick — \}i inches. Although 
slices of the deeper tissue were excised 
and the surface edges attached to the 
normal base, yet the defect remained quite 
deep. The defects were covered with split 
grafts which, however, partly sloughed 
away, particularly at the edges. The leg 
was immobilized in a plaster case for four 
weeks. After this time granulations had 
filled out the entire defect, had raised the 
surviving parts of the grafts from which 
epithelization spread over the granulating 
surface with resulting healing. (Fig. 8.) 
The same relaxation incisions are recom- 
mended by Davis for so-called unstable 
scars where healing is very poor. 


SUMMARY 

The plastic repair of scars is discussed 
under two headings: correction of simple 
scars and correction of extensive scars. 
Both types can be smooth, hypertrophic, 
depressed or contracted. Suitable methods 
of repair are described for each type of scar. 
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CORNS-THEIR ETIOLOGY AND TREATMENT 

Robert T. McElvenny, m.d. 

OAK PARK, ILLINOIS 

G ALLAND'-- and Lapidus” have shown Toes with normal relationships between 

that the effective treatment of a per- their component parts and with other toes 
sistent painful corn depends upon do not develop corns. Shoe pressure is 



ETIOLOGY 

A corn is produced by a shoe which 
causes friction and pressure on the skin of 
a toe at a point where a bony prominence 
underlies the skin. Roentgenograms may 
show a definite exostosis, but more com- 
monly the bony prominence underlying the 
corn is seen to be a prominent portion of 


Fig. 2. Illustrates the surgical approach 
and the portion of bone removed in 
dealing with the common fifth toe 
corn. 

applied evenly over the entire surface of 
these toes. No one point takes the brunt 
of the shoe pressure. 

CLASSIFICATION OF CORNS 


some normal bone structure. The etiology, Hard Corn. This corn is characterized 
then, is similar to that of bunion. by a horny induration and thickening of 

Toes presenting corns are either cocked- the skin on an exposed part of the toe. 
up, flexed at the phalangeal joints or It may vary in appearance from the large 
exhibit a varus or a valgus deformity, clavus with a definite conic center to the 
All of these abnormalities, slight as they extremely vascular corn which the slight- 
are in many cases, accentuate the normal est trimming will cause to bleed profusely 
points of bony prominence which func- The common sites for this corn are over 
tion as pressure points between the toes the dorsum of the second to the fourth 
themselves or between the toes and the toes and over the dorsolateral surface of 
close-fitting shoe. About these prominent the fifth toe. The usual location is over 
portions of bone soft tissue reactions occur the dorsum of the proximal phalangeal 
which lead to fibrotic changes and corns joint, but this corn is found at times over 
develop. Many corns have accompanying the distal joint as well, 
bursae between them and the underlying Soft Corn. This corn appears between 

the toes and exhibits more or less macera- 
761 
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tion due to moisture. Two varieties are 
noted : 

A. The Phalangeal Joint Com. This is 





Fig. 3. Roentgenogram showing exostectomj’- 
site for fifth toe corn. Compare with Fig- 
ure 2. 

present over a bony prominence on the 
lateral or medial side of one toe and has its 
counterpart on the medial or lateral side 
of the adjacent toe. The common sites for 
this corn are between the most lateral three 
toes in the region of the proximal pha- 
langeal joint. (Fig. 4.) 

B. The Phalangeal Base Corn. This corn 
is not uncommon. It may be extremely 
painful. It is situated deep in the web 
between two toes. It is caused by a prom- 
inent phalangeal base of the proximal 
phalanx of one of the toes. The base of the 
phalanx is made prominent by a fixed 
dorsal extension of the toe at the meta- 
tarsophalangeal joint. This produces an 
abnormal relation of the base of the 
phalanx to the toe next to it, and pressure 
results. The most common site for this 
corn is between the fourth and fifth toes. 
When present in this location, it is caused 
by a prominent lateral portion of the base 
of the proximal phalanx of the fourth toe. 
(Figs. 5, 6, 7, 8 and 9.) 

TREATMENT 

Shoes and Stockings. Palpation of a 
corn with the toe in its unrestricted posi- 
tion will reveal the underlying bony 
prominence if the deformity is fixed. If 
the deformity of the toe is not fixed, the 


prominence may not be present except 
when the foot is enclosed in a stocking 
which is too short or in a shoe which does 


Fig. 4. Fig. 5. 

Fig. 4. Illustrating tile phalangeal joint corn and 
the incisions used. 

F-ig. 5. Illustrating the phalangeal base corn and 
the incision used to split the wch and c\pose 
the prominent phal.mgeal base. 

not fit the foot well. In cither case, the toe 
will be thrown into an abnormal position, 
and a corn will develop at the point where 
the greatest contact pressure is applied. 
The simplest and the most effective treat- 
ment for many corns is correctly fitted 
shoes and stockings. 

Sole Wedges. A painful corn on the 
dorsolateral side of the fifth toe is relieved 
at times by a small outer sole wedge. 

Adhesive Plaster and Mole Skin Pads. 
These pads when applied directly over the 
corn relieve friction and prove adequate 
in many instances. 

Felt Pads. Commercial pads are usuall3' 
in the form of a ring which surrounds the 
corn. Many corns are better treated by a 
simple felt block placed proximal to the 
corn. One way to apply the block is to 
cut a piece of good grade felt in the shape 
of a signet ring. This block is easily ad- 
justed to slip over the toe with the block 
just behind the corn. This block is appli- 
cable to both the hard and phalangeal 
joint corn. The phalangeal base corn is at 
times relieved b^^ a small metatarsal pad 
placed just behind the metatarsal head 
of the offending toe. This pad maj' correct 
the extension deformity and thus relieve 
the pressure. 

Paring and Skiving. This treatment is 
best carried out by a skilled chiropodist. 





McElvenny — Corns 


American Joiirnnl of Surtxcry 


Ni VN Slhils Voi 1 , No 3 


763 


When this form of treatment is performed patient is relieved of both the pain and the 
on correctly selected patients, it offers corn. 

temporary relief. Patients with diabetes Persons seeking relief from pain sufficient 



Fig. 6. Arrow indic.itcs prominent Fig. 7 . Arrow indicates operative 
phalangeal b.ise. S une case as site. Correct amount of bone 

Figure 7 removed Note that exostec- 

tomy of first and fifth metatar- 

or who have evidence of inadequate circu- sal heads h as also been done, 
lation in the feet should not be chosen for 

this form of therapy. for them to accept operation should be free 

Operative Trealmeiil. The onlj way for of diabetes and should have adequate 
a patient to obtain permanent relief from circulation of the foot and toes. Further, 



Fig 8 Illustrates prominent phalangeal base fourth toe, 
bilateral 


a painful corn in the face of persistent the fixed deformities of the toes must be 
wearing of tight shoes, is by having the mild. For severe toe deformity other 
underlying bony prominence removed. If procedures than simple exostectomy are 
the bony point is adequatelv removed, the indicated. 
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OPERATIVE TECHNIC IS Carried through the skin. The expansion 

Preparation oj Field, (i) The foot is of the extensor tendons and the digital 
prepared the night before by shaving the arteries should not be cut. The skin flap 



Fig. 9. Sainc Case as Figure 8, three ye.irs after operation. 

Exostcctomy too generous, hut no dislocation has oc- 
curred. Note protective pad %\orn for corn on fifth toe, 
left, which appeared after surgery. Tliis corn is due to 
slight varus dcforniitj of the fifth toe, wliich developed 
due to the medial subluxation of tlie fourlli toe at tlic 
metatarsophalangeal joint. This subluNation results from 
too generous removal of the phalangeal base. 

toes and then cleansing the foot with soap, is turned back. The dorsal expansion of 
alcohol and ether. A sterile dressing is the tendons and the joint capsule arc split 
applied. At operation an ether-iodine ritual longitudinally and in the midline. These 
is observed. (2) The toe to be operated structures are raised by means of a peri- 
upon is exposed and the distal portion of osteal elevator or a small chisel and are 
the toe is covered by a rubber cot. (3) retracted to their respective sides. This 
The base of the toe is injected with i per will expose the condyles and the adjacent 
cent novocaine. (4) When feasible, a rub- joint cartilage. Gentle handling of the skin 
ber band is placed about the base of the flap is observed throughout the operation, 
toe and its ends are caught by a hemostat. The bony prominence which is the com- 
The hemostat is twisted until a tourniquet plete dorsal surface of the condyles is 
effect is obtained. If this method is fol- removed with a small chisel. The exo- 
lowed, it is virtually Impossible to leave stectomy site should be trimmed until the 
on the tourniquet inadvertently. surface has rounded sides and a flat top. 

Hard Corn. The bony prominence com- With the toe in its accustomed degree of 
monly is formed by the dorsal portions flexion, the adjacent portion of the base 
of the condyles of the phalanx proximal of the phalanx should be flush with this 
to the joint. At times the dorsal portion new surface. If this is not the case, the 
of the base of the phalanx distal to the exostectomy site or the base of the phalanx 
joint is also a factor. is trimmed until this condition exists. 

The Incision for the dorsal corn is a small The capsule and then the expansion of 
U-shaped Incision which develops a flap the extensor tendons are brought together 
with a wide base proximally. This incision and sutured. The skin, flap is sutured in 
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place. The tourniquet is removed, and the 
toe is bandaged in as much extension as 
possible. (Fig. i.) 

The prominence on the fifth toe is 
reached through the incision as shown in 
Figure 2. The prominence here is often 
formed by the dorsolateral surface of both 
the condyle and the base of the adjacent 
phalanx. In any case, the surface of the exo- 
stectomy site should be adequate, smooth 
and rounded so as to blend gradually with 
contiguous bone surfaces. Careful palpa- 
tion through the skin before the wound is 
closed will reveal any overlooked promi- 
nence. If one is found, it should be removed. 
The base of the phalanx and the adjacent 
portion of the condyle must be made flush 
with each other. (Figs. 2 and 3.) 

Soft Corn. The prominence of the pha- 
langeal joint corn is usually on one toe 
only, but a prominence may be on each of 
the involved toes. Palpation of the corns 
will reveal this fact. The incisions used are 
shown in Figure 4. The exostectomy must 
satisfy the same requirements as stated 
above. 

The prominence of the phalangeal base 
corn is reached through a web-splitting 
incision which is made slightly towards 
the side of the prominent phalangeal base. 
(Fig. 5.) These wounds bleed profusely at 
times, but the exposure must be adequate 
so the exact amount of bone to be removed 
can be visualized. One-third of the expan- 
sion of the phalangeal base may be 
removed. (Figs. 6 and 7.) If more than 
this is removed, subluxation or dislocation 
of the toe may result. (Figs. 8, 9 and 10.) 
The wound is closed and the toe is ban- 
daged in slight plantar flexion at the 
metatarsophalangeal joint. 

After Care, (i) Allow walking to begin 
between the third and the fifth day. (2) 
Remove the sutures on the tenth to the 
fourteenth day. 

Remarks. Curretting the corn is not 
necessary. The corn disappears in from 
three to four weeks after operation. It does 


not recur. The scar becomes almost 
invisible. 

Cutting out the corn by an elliptical 



Fig. 10. Illustrates dislocation whicli will re- 
sult if too mucl\ of the lateral expansion of 
the phalangeal base is removed at time of 
operation. 

incision may make the closure of the wound 
difficult. 

Amputation of a toe for an uncompli- 
cated corn is not necessary. Other condi- 
tions may exist in the toe which call for 
amputation but not the corn itself. 

SUMMARY 

A corn is produced by a shoe which 
causes friction and pressure on the skin 
of a toe at a point where a bony prominence 
underlies the skin. This pressure may be 
direct or it may be transferred to bony 
prominences between the toes. Palpation 
of the corn will reveal the prominence. 

Conservative methods of treatment are 
presented. If these fail, operative cure of 
the clavus is described. 
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A NEW TYPE OF DRESSING FOR BOILS AND CARBUNCLES 

Carl Baumeister, m.d. 

Assistant in Surgery, Mt. Zion Hospital, San Fr.mcisco, California 
SAN JOSE, CALIFORNIA 


A RELATIVELY noncontaminating 
and painless type of dressing for 
boils and medium-sized carbuncles, 
especially of the neck, buttocks and trunk, 
has been devised. 



Fig. I. Inner view of the prepared dressing. 


pad. The bundle of smaller gauze pads is 
held in place on the 3 by 9 inch gauze pad 
by means of four adhesive tabs, three- 
fourths to I inch in length and one-third 
inch wide. The 3 by 9 inch dressing, which 
is the retaining dressing, is held in place by 
means of two pieces of adhesive, one-third 
inch wide and ten and one-half inches long. 
The ends of the adhesive that hold the 
dressing to the skin are thus only three- 
fourths of an inch each, in length. The ten 
and one-half inch strips are placed with 
their outer edges about three-fourths of an 





Fig. 2. Typical infection of the Fig. 3. A three quarter view of 
neck, which had been treated tlic applied dressing. Note the 

previously by an old type distance from the site of infcc- 

dressing. The upper incision is tion to the point of attach- 

over the origin.al carbuncle. inent of tlic adhesive tape. 

Note the lower incision over the 
secondary boil, w’hich had 
formed as a result of contamina- 
tion of an opened hair follicle. 

The dressings are easy to make (Fig. i) inch from the outer edges of the retaining 
and to change. They are constructed by dressing. 

putting from two to four 3 hy 3 inch gauze The skin over the area where the adhe- 
pads on the center of a 3 by 9 inch gauze sive is going to be fixed is shaved with an 
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electric razor and cleansed thoroughly with 
benzene and alcohol before the application 
of the first dressing. The dressing is then 
applied over the center of the infection. 
(Fig. 2.) The inferior strip of adhesive 
(Fig. 3) is pulled rather tightly. 

Each time the dressing is changed (once 
or twice daily), the area is cleansed with a 
solution of I dr. of salicylic acid to 4 ounces 
of spirits of vini recti. Any small secondary 
pimples are painted with one half strength 
tincture of iodine. Any hypertonic, acque- 
ous based ointment may be used on the boil 
or carbuncle. 

There is less danger of contamination ol 
the surrounding skin, for the following 
reasons: The hair follicles, which are 
opened by the removal of the adhesive, are 
situated some distance from the site of 


infection and therefore do not tend to 
become infected. The pus is confined to a 
more limited area by the use of the bundle 
of gauze squares than if a larger dressing 
were used. Contamination of the skin, due 
to gravity drainage of the pus, is dimin- 
ished bj- having the inferior strip of 
adhesive drawn quite tightly. 

There is a hypersensitivity of the tissues 
about the infected area, and movements 
of the head cause a very painful tension 
on the skin and hair with the ordinary 
dressing. This new type of dressing is much 
more comfortable. The attachment of the 
tape to the skin is some distance from the 
inflammatory zone and is on an area from 
which the hair has been removed with an 
electric razor. For the same reasons, re- 
moval of the tape is relatively painless. 
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rip^HE practical application of surgical 

I diathermy is a matter of correct tech- 
nic. Fortunately, this technic is not 
complicated. The considerations which 
form the basis for the application of medi- 
cal diathermy hold equally true for surgical 
diathermy. The essential difference is the 
fact that in surgical diathermy suflicient 
heat is developed to cause an actual de- 
struction of tissue. The method may be 
varied in essentially four different ways. 
These are called fulguration, desiccation, 
coagulation and the application of the 
electric cutting current. 

FULGURATION 

In Julguration the current is permitted to 
arc from the point of the needle to the 
surface which is to be destroyed. The 
action of this procedure is superficial. Only 
a very thin layer is destroyed. In order to 
cause the current to create a spark between 
the tip of the needle and the treated surface 
of the body, two different technics may be 
used. In the one, the needle held in a holder 
is connected directly to the Oudln terminal 
of the machine. In the other, a metal plate 
is attached to one terminal while the other 
terminal is connected to the needle. When 
using the monoterminal or Oudin technic, 
care must be exercised not to employ too 
much current or else arcing will occur 
between the electrode in which the needle 
is inserted, or the electric cord connecting 
it to the machine and the hand of the 
operator. The size of the arc occurring 
between the needle and the surface will 
naturally depend upon the distance at 
which the needle point is held. The limit of 
the distance across which arcing will occur 
will in turn depend upon the voltage of the 
current. There is no object in holding 
the needle away at any great distance. The 
usual distance is about one-eighth inch. 


NEW YORK 

Fulguration is much less employed than 
it has been in the past. It is used only for 
the destruction of superficial lesions, for 
instance, port wine marks. Fulguration 
may be used in the treatment of other 
conditions where dermatologic practice of 
today employs medicinal solutions for the 
superficial destructive purposes. The ad- 
vantage of employing fulguration instead 
of these medical cscharotics is that the area 
to be destroyed can be much more e.xactly 
limited. The cosmetic results arc excellent. 
It is usually impossible to detect where the 
destructive action of the fulgurating cur- 
rent has been applied after the destroyed 
layer is separated ofl’. This separation 
occurs about ten days after fulguration, 

ELECTRODESICCATION 

Electrodesiccation is particularly well 
suited for the destruction of small growths 
in various parts of the body. The current 
emploj'ed is that secured from the Oudin 
terminal of the diathermy machine. The 
settings are usually arranged so that the 
handle of the choke coil is placed at No. i, 
i.e., where the smallest amount of current 
enters the machine. Where multiple spark 
gaps arc present, usually only one or two 
are opened. The purpose of arranging the 
setting as described is to diminish the cur- 
rent, otherwise with its high voltage it may 
pass directly from the cord and needle 
holder to the operator. The essential differ- 
ence in the technic of the application of 
desiccation as compared with fulguration 
is in the fact that in desiccation the needle 
is inserted into the growth to be destroyed 
before the current is turned on. As a 
matter of fact, some degree of fulguration 
also occurs at the same time because as the 
area becomes dehydrated arcing occurs 
between the needle and the tissue imme- 
diately surrounding it. 
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Electrodesiccation may be applied with 
the direct or indirect technic. In the former 
the needle is connected directly to the 
Oudin terminal. 

Indirect Technic. In indirect technic 
the patient is connected to this terminal 
usually by means of a metal bar which he 
holds in his hands, or else he may be placed 
on an autocondensation chair or he may lie 
on an autocondensation pad. The operator 
then inserts the needle which he holds in 
his hand into the lesion. He must be careful 
not to touch any portion of the patient’s 
body or else he will draw the current away 
from the patient at the region which he 
touches. It is possible, too, that if the touch 
be a light one, arcing will occur with an 
unpleasant sensation both to the patient 
and to the operator. This indirect technic 
is only of value when the area to be de- 
stroyed is small in its extent and in its 
depth. If applied carefully, it may be em- 
ployed without the use of any local 
anesthetic. 

Direct Technic. The most commonly 
employed technic is the direct one. The 
action of the current may be intensified if 
the patient is grounded. This is accom- 
plished by permitting the patient to hold a 
metal rod which is connected by means of a 
wire to a waterpipe or a steam radiator. A 
variation of this grounding technic is one 
in which a metal ring is held by the opera- 
tor surrounding the region into which the 
desiccating needle is Inserted. 

It is always best to use a local anesthetic 
when applying any variety of surgical 
diathermy. These applications are painful, 
so that if the area is not desensitized by 
means of a local anesthetic, the patient is 
apt to move the part away quickly. This 
motion may be beyond the control of the 
patient. 

There are many advantages in the 
employment of electrodesiccation for the 
removal of superfluous growths. The im- 
portant consideration, from the point of 
View of the patient, is the completeness of 
removal without the subsequent detection 
by any observing eye of any evidence that 


things were not as nature meant them to 
be in that area. Electrodesiccation fills this 
requirement very well. For this reason it is 
well suited for the removal of growths on 
the face. 

An additional advantage is the extreme 
exactness with which tissue may be de- 
stroyed. This makes the technic particu- 
larly applicable for the destruction of areas 
about the eye. Xanthoma, for example, 
may be removed by electrodesiccation. If 
the destructive action has not been suffi- 
ciently thorough, it is a simple matter to 
desiccate the area again at some subsequent 
period. Small cysts about the eye lend 
themselves well to the destructive action 
of the desiccating current. 

In treating villous papilloma all that is 
necessary is to apply the desiccating needle 
to the tips of the villae. It will then be 
observed how these finger-like projections 
become white under the application of the 
current to the base from which they arise. 
This type of action holds true for all 
pedunculated growths, because the current 
concentration is more or less equal through- 
out the extent of the pedunculated growth 
up to its base. Pedunculated polyps can be 
similarly treated. Corneal ulcers may be 
desiccated or fulgurated. Granulations on 
the conjunctiva may be destroyed in like 
manner. 

A third advantage of the use of electro- 
desiccation is its prevention of bleeding. 
This is particularly useful in the removal 
of growths in vascular areas. For tumors in 
the mouth the use of desiccation is ideal. 
Papillomas on the tongue may be readil}^ 
destroyed. The area is first desensitized by 
topical application of a mucous membrane 
anesthetic such as a lo per cent solution of 
cocaine. Desiccation is then accomplished 
within a few minutes. 

The dehydrating action of this current is 
valuable for the desiccation of epulis in- 
volving only the mucous membranes, and 
also other growths on the inner side of the 
cheek, on the uvula and on other regions 
of the buccal mucosa. Some operators have 
applied electrodesiccation for the removal 
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of tonsils. This is a slow method for the 
removal of these organs. The question of 
tonsil destruction by means of the electric 
current will be discussed subsequently. The 
most common condition for which electro- 
desiccation is employed is for the removal 
of verrucae. All varieties of warts can be 
destroyed by this agency. A few drops of 
I per cent or 2 per cent novocaine are 
injected into the region surrounding the 
wart. The desiccating needle is inserted in 
the growth and the current is turned on by 
means of a foot switch. The region around 
the needle is observed to blanch. The cur- 
rent is permitted to flow for a period of 
about two or three seconds. It is then dis- 
continued, the needle is withdrawn and 
reinserted into an adjacent part. This 
process is repeated until the entire growth 
has been desiccated as evidenced by a 
change in its color. The tissue turned white 
by the action of the current will separate 
away in about two weeks. During that time 
the region underneath this cover of de- 
stroyed cells is preparing to take on the 
function of acting as a new surface. As a 
rule, a temporary discoloration appears 
after the crust of dead tissue separates off. 
Occasionally this region may assume a pink 
color which may last for months before it 
eventually fades. 

ELECTROCOAGULATION 

Electrocoagulation causes more intensive 
destruction than electrodesiccation. It is, 
therefore, the type of current best applied 
for the destruction of a malignant tissue. It 
is also employed for the removal of benign 
growths which are too large to permit the 
use of the desiccating current. It is the type 
of high frequency current most widely 
employed for destructive purposes. Essen- 
tially the same hook-up is used as in medi- 
cal diathermy. The major difference con- 
sists in the fact that the current is strongly 
concentrated at the area which one desires 
to destroy. 

Technic. The technic usually followed 
consists in applying a large electrode to any 
part of the patient’s body. This electrode is 


connected to one terminal of the d’Arsonval 
winding. The other terminal is connected to 
a very small electrode. The large electrode 
has been called the inactive one because no 
major demonstrable change occurs in the 
tissue beneath it. It is better called the 
“dispersive electrode” to indicate that 
the current applied through it is spread 
over a large area. 

The small electrode is called the active 
one. It is most often a needle. It may be a 
small metal ball or flat disk, or, for that 
matter, of any other shape. The flat disk 
electrodes were among those first used by 
that pioneer in elcctrosurgcrv — Doyen. 
They have been generally discarded be- 
cau.se it is difficult to determine the depth 
to which the tissue beneath them is de- 
stroyed when the current is turned on. It is 
true that they cover a larger surface than 
do the needle electrodes, but by means of 
multiple punctures these latter electrodes 
can be made to cover as large an area as 
desired and with much better control of the 
destructive action. The ball-tipped elec- 
trode is usually applied to surfaces where it 
is desired to stop bleeding from oozing 
vessels or from a frank bleeder. 

When employing the large dispersive 
and active electrode technic, the electro- 
motive lines of force may be presented as a 
cone with its apex at the active electrode 
and its base at the dispersive one. The 
greatest concentration of current is, of ~ 
course, at the very tip. There is sufficient 
concentration of current, however, at a 
short distance away from the tip to cause 
destruction of tissue. Beyond this, there is 
an area where the heat produced is not 
sufficient to cause an actual destruction but 
only temporary irritation. In this manner 
the coagulating effect gradually fades away 
from the point of the electrode. The depth 
to which the tissue is destroyed varies with 
the current strength, the time interval 
during which it is permitted to flow 
and with the electrical resistance of the 
tissues. 

The question is usually asked, “How 
much current shall I use to coagulate tis- 
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sue?” The best answer is that the ques- 
tioner experiment with the settings on his 
own machine while applying the current to 
a piece of meat. It is possible to answer this 
question more definitely, as, for example, 
by saying that such an amount of current 
should be used as will give a reading of 2000 
milliamperes on the hot-wire meter of the 
diathermy machine when the current is 
short circuited through the machine. In 
doing this, the needle connected to one 
terminal of the d’Arsonval coil is applied 
directly to the other terminal with the 
current on. Such a definite answer may be 
misleading, so that it is far better to 
acquaint oneself with the factors of current 
strength and the time period of flow first on 
a piece of excised tissue (meat) and then on 
the patient. I do not employ the meter on 
the machine when applying surgical dia- 
thermy for two reasons. One is that, as 
indicated, the reading on the meter is of 
little value. The other is to avoid the 
danger of burning out the meter by acci- 
dentally short circuiting it. 

The color of the tissue changes to white 
as it becomes coagulated. This helps to 
indicate the extent of the destroyed area 
and serves as a better guide than any 
definite rule as to the amount of current to 
be employed and the length of the time 
during which it is permitted to flow. The 
coagulated areas will surround the needle 
and also extend for some distance beneath 
it. The extent of this distance can best be 
predetermined by experiment and by 
experience. 

Instead of using the dispersive active 
electrode technic, it is possible to use two 
active electrodes, as in my special electro- 
surgical clamp. The electric current then 
becomes essentially limited to the plane of 
tissue lying between the active electrodes. 
The current does not restrict itself to a 
straight line connecting these electrodes 
but also bends outward somewhat, so that 
the current action is not absolutely con- 
fined to the region lying between the elec- 
trodes. This principle, however, does per- 
mit of a more exact limitation of the 


destructive action of the current than does 
the dispersive-active electrode technic. 

There are many specially shaped elec- 
trodes manufactured to apply surgical 
diathermy to various parts of the body, as 
in the nose, throat, urinary bladder, cervix 
and in other places. All these electrodes are 
constructed on the principles mentioned. 
Recently I have had built a surgical elec- 
trode surrounded by a hollow tube of in- 
sulating material. Suction produced within 
this tube holds the tissue to which the open 
end is applied against the coagulating 
electrode. I have found this electrode 
particularly valuable in destroying tissue 
inside of the oral cavity. 

The histologic change occurring in tissue 
during electrocoagulation is the production 
of hjvalinization. Examined through the 
microscope the tissue is one homogeneous 
mass. One is not able to differentiate cell 
protoplasm, cell membrane and the nu- 
cleus. This histologic picture has been 
described by W. L. Clark. He differentiates 
it from that occurring during electro- 
desiccation. In the latter, he states that 
dehydration occurs with mummification of 
the cells. The identification of cell mem- 
brane and nucleus is maintained. Our own 
experience serves to indicate that the char- 
acter of the histologic change depends upon 
the intensity of the current concentration 
rather than on its special characteristics. A 
mild coagulating effect will produce a 
histologic change resembling that de- 
scribed in electrodesiccation, and a strong 
electrodesiccation will produce a hyaliniza- 
tion of tissue like that described as occur- 
ring during electrocoagulation. 

Electric Cutting Current. A modification 
of the high frequency current secured from 
diathermy machines permits of the cutting 
of tissue. For this purpose a needle elec- 
trode is usually employed. The other 
terminal on the machine is connected to a 
dispersive electrode placed anywhere on 
the body. To the uninitiated it is astonish- 
ing to see how a dull needle edge supplied 
with this current may cut through a piece 
of meat as if it were a very sharp instru- 
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ment. The actual cutting effect is secured 
from the application of the high frequency 
current. Exactly how has not been deter- 
mined. The great advantage as compared 
with the usual surgical scalpel lies in the 
fact that the tissues on either side of the 
incision can be coagulated as the cut is 
made. By changing the settings on the 
machine the depth of this coagulation can 
be varied from a thickness of i or 2 mm. 
to several times this number. 

In using this technic it is important 
to cut only with the needle point. All too 
frequently the surgeon trained in the use 
of the usual scalpel will attempt to cut 
with the side of the needle rather than with 
its point. This does not permit of sufficient 
current concentration and therefore gives 
a very unsatisfactory cutting action. 

The wall of coagulation formed as the 
ineision is made is sufficient to produce 
hemostasis of the capillaries and of the 
small blood vessels. The action of the 
current is not sufficiently hemostatic to 
prevent bleeding from the larger blood 
vessels. These can be tied off' by means of 
a ligature or they may be seized in the 
jaws of an artery clamp to which the high 
frequency current conveyed through the 
needle electrode may be applied. A second 
of current flow is usually sufficient to cause 
coagulation of the tissue held within the 
grasp of the forceps. 

If there is some bleeding, coagulated 
blood may adhere to the needle electrode. 
It should be removed promptly or else 
there occurs a marked diminution in the 
effectiveness of the application of the cut- 
ting current. To accomplish this, an excel- 
lent procedure is to stick the needle into a 
wire sponge such as the type sold in hard- 
ware stores for the cleansing of pots and 
pans. Another method is to scrape off the 
coagulum from the needle by means of 
some instrument like a forceps. Wiping 
with a piece of gauze is usually not suffi- 
cient because the coagulated blood adheres 
too firmly to the needle. 

The cutting current may be employed 
by Itself or in conjunction with the other 


modifications of surgical diatherni}' such 
as elcctrodesiccation, and, more particu- 
larly, electrocoagulation. This latter com- 
bination of the cutting and coagulating 
currents is the most effective for the sur- 
gical removal of new growths. The cutting 
current cannot be secured from the ordi- 
narj' diathermy machine. It may be 
incorporated as a special addition to the 
diatherm}' machine or ma^* be purchased 
as a separate unit. The earliest types of 
diathermy machines made to cut employed 
the three elements of the vacuum tube. 
However, for the past several years, ma- 
chines making use of the spark gap have 
been on the market and have proved to be 
very efficient. They may not give as narrow 
a zone of coagulation below the cut surface, 
but to all intents and purposes they appear 
to be just as efficient. As a matter of fact, 
the criticism which has been made against 
the tube machines is that they do not 
produce as wide an area of coagulation as 
is frequently desired when employing the 
cutting current. 

Some surgeons are using the electric 
cutting current even for incising the skin. 
The great majority of surgeons using 
surgical diathermy seem to prefer the 
scalpel for this purpose. The first group of 
surgeons claim that they can secure pri- 
mary union in incisions made by the 
cutting current. The general impression 
appears to be, however, that to secure 
primary union the surgical scalpel is the 
preferable instrument. 

When he thoroughly understands the 
principles involved in the application of 
electric coagulation and the electric cut- 
ting current, the surgeon will soon learn 
to understand to what lesions he may apply 
this combination in preference to the use 
of the scalpel and scissors. These lesions 
may be either benign or malignant. 

The surgeon will employ surgical dia- 
thermy for its hemostatic action, for its 
greater effectiveness in the destruction of 
malignant tissue, for the ease of its appli- 
cation, for its good cosmetic after effects 
and for its sterilizing influence. 
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The hemostatic action of electric surgery 
makes it particularly applicable for the 
treatment of conditions developing in 
vascular tissue. Thus it has greatly broad- 
ened the scope of the brain surgeon. It has 
simplified the cutting of kidney and liver 
tissue. In gastrointestinal surgery it has 
the dual advantage of hemostasis and 
bacterial sterilization. This is of special 
value when cutting through such tissue 
as the large intestine in operations for 
carcinoma. 

In the mouth the cutting current is 
peculiarly effective. Tumors of the oral 
mucosa may be readily removed without 
the production of bleeding. This was well 
illustrated in a case treated by me where 
sarcoma metastasis in the gums so com- 
pletely buried the incisor teeth as to make 
mastication impossible. The friable tissue 
of the new growth was readily removable 
with merely a little oozing. The operation 
for carcinoma of the tongue has been 
simplified by the application of coagulation 
and the cutting current. Epulis involving 
the mucous membrane is another oral 
condition which is relatively easily handled 
by coagulation, in contrast to the bleeding 
which may be controlled only with great 
difficulty, as many an oral surgeon knows. 
New growths in the neighborhood of the 
mouth, such as those appearing on the lip 
and on the face, are well suited for the 
application of electrosurgery. 

There exists considerable controversy 
as to whether surgical diathermy or the 
more usual surgical methods should be 
employed for the removal of tonsils. There 
are some who feel that surgical diathermy 
is the method par excellence; while many 
others, particularly nose and throat special- 
ists, claim that surgical diathermy has no 
place in the removal of tonsils. There is no 
question but that tissue anywhere may be 
removed by surgical diathermy. The exact 
application for the destructive action of 
this procedure to tonsils requires a knowl- 
edge of anatomy and of surgical technic 
which the general practitioner does not 
usually possess. For the routine case, the 


usual surgical enucleation of tonsils by a 
competent specialist is the method of 
choice. Where contraindications to this 
technic exist, surgical diathermy may be 
applied, as for example in cases of hyper- 
tension, hemophilia and cardiac diseases, 
tuberculosis, etc. 

For the removal of hemorrhoids surgical 
diathermy offers an extremely valuable 
technic, which has many points of superior- 
ity when contrasted with other forms of 
surgery. The hemorrhoidectomy may be 
performed in the office. There is no bleed- 
ing or danger of infection. The after pains 
appear to be less as also the period of 
incapacity. For the performance of this 
operation the ordinarj^ active electrode 
and dispersing electrode may be employed 
or else the special two active electrode 
clamp. The use of this latter instrument 
facilitates the eoagulation of the tissue at 
the base of the hemorrhoid. In surgical 
diathermy heat is developed within the 
tissues by the passage of the high frequency 
current. In cautery, the heat is applied 
from the external source. The physical 
action of these two procedures is entirely 
different. 

Electrosurgery of the Genitourinary Tract. 
One of the first uses to which electrocoagu- 
lation was put was for the destruction of 
growths in the urinary bladder. Edwin 
Beer coagulated such growths many years 
ago. An indication of the flexibility of the 
procedure is the fact that these growths 
in the urinary bladder may be destroyed 
by the aid of instruments inserted through 
the urethra. A flexible electrode with a 
ball tip is inserted through the operating 
section of the cystoscope. It is bent in any 
desired direction by means of the deflect- 
ing device of the cystoseope so that it may 
be brought into contaet with the growth 
whieh is to be destroyed. For the destruc- 
tion of benign growths this is an excellent 
method. For the treatment of malignancy, 
however, many urologists prefer to do a 
suprapubic cystotomy and then to coagu- 
late all the evidences of malignant growths 
en masse. This treatment may, of course. 
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be combined with the application of radium 
and of x-rays. 

During the past few years a new applica- 
tion of surgical diathermy has been made 
to the urinary tract in the male. This 
consists in the removal of prostatic tissue 
obstructing the bladder neck. The extent 
to which hypertrophy of the prostate may 
be treated in this manner is still undeter- 
mined. There are some urologic enthusiasts 
who believe that lateral lobe intrusion may 
be cut away as well as that of the median 
lobe. The electric cutting current is the one 
employed for this purpose. It is applied by 
means of a specially constructed wire loop 
which is operated through a special ure- 
throscope. The one danger of this opera- 
tion is the occurrence of postoperative 
hemorrhage. To avoid this, it has been 
suggested that a current giving a heavier 
degree of coagulation than that secured 
from the tube machines be employed. Al- 
though there may be some question as to 
the extent to which the cutting current 
may be applied for the removal of pro- 
static intrusion, there appears to be a 
consensus of opinion amongst those urol- 
ogists who have used this method, that 
it is of extraordinary merit in the removal 
of median bar and median lobe intrusions. 
The whole situation is in a state of flux. 
After it has been more thoroughly devel- 
oped, it is possible that we may find that 
urology has made a brilliant advance in 
simplifying and making safe an operation 
which is the dread of the many men who 
require prostatectomy. 

Urethral caruncle is a condition which 
well illustrates the hemostatic advantages 
of surgical diathermy. It Is relatively easy 
to destroy this by means of electrodesicca- 
tion or electrocoagulation. The skilled 
urologist may also apply surgical dia- 
thermy by means of a long, insulated 
electrode passed through a urethroscope 
to destroy the glands of Littre. In the 
female, Skene’s glands may be more readily 
destroyed so as to kill any gonococci which 
may be existing there. 'This action illus- 
trates the sterilizing advantages of the 


application of surgical diathermy. The 
glands of Bartholin may be similarly 
destroyed when they are abscessed. An 
incision may be made with the cutting 
current through which a ball electrode may 
be inserted and the entire lining of the 
gland coagulated. 

The cervix uteri is another area of the 
body which when diseased serves to 
illustrate well the advantages of the appli- 
cation of surgical diathermy. Carcinoma 
of this part of the body may first be coagu- 
lated and then removed by the cutting 
current, to be followed by the application 
of radium or .v-ray. It is in the treatment 
of chronic endocervicitis that surgical 
diathermy has shown brilliant results. The 
diseased portion of the endometrium may 
be removed by means of the current ap- 
plied through a special loop, or the region 
may be coagulated in narrow strips. By 
this means, a condition which formerly 
required the hospitalization of the patient 
and the performance of an amputation of 
the cervix may now be more satisfactorily' 
treated in the doctor’s office, 

Eketrosurgery of Maligriant Coixdition of 
the Skin. It is in the treatment of malig- 
nancy involving the skin that surgical 
diathermy first clearly demonstrated its 
many advantages. A technic commonly 
employed is to surround the malignant 
area with a wall of coagulated tissue. This 
circumvallation, as it has been termed, is 
done by inserting the active electrode 
needle into the healthy tissue surrounding 
the growth. The current is turned on so 
as to coagulate the region around the 
needle. This instrument is then withdrawn 
and reinserted into the area immediately^ 
adjacent. To get underneath the growth 
a curved needle is used. The result of this 
technic is to surround the new growth with 
an area of coagulation extending well into 
the normal tissue. The malignancy is then 
removed by means of the cutting current. 
The advantage of destroying malignancy 
of the skin by^ this technic lies primarily'^ 
in the fact that the danger of the spread 
of the new growth is greatly minimized 
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when compared lo the employment of the 
scalpel and scissors. Another advantage is 
the absence of bleeding, and a third is the 
subsequent good cosmetic result. Electro- 
coagulation may, of course, also be used 
for destroying benign growths and other 
conditions such as lupus vulgaris. The 
hemostatic action of the current makes it 
particularly applicable for the destruction 
of vascular growths such as angioma. 

Electrocoagulation and the electric cut- 
ting current are employed for the eradica- 
tion of malignant growths not onlj' on the 
skin but in other areas of the body, such 
as in the breast. These agencies may or 
may not be used in conjunction with the 
scalpel and scissors for the initial skin 
incision and for the dissection of involved 
lymph glands. This holds true of the treat- 
ment of malignancy in other organs. The 
subsequent application of radium or .v-ray 
is a common form of after treatment. 

Eleclrosurgery by Means of the Direct 
(Galvanic) Cwrent. If the action of the 
galvanic current is concentrated, it is 
possible to cause destruction of the animal 
tissue by its use. The negative pole is 
usually employed for this purpose. This 
method has been used in the past for the 
destruction of growths, but it is employed 
almost exclusively today for the destruc- 
tion of hair follicles. Surgical diathermy is 
being used for the same purpose. A great 
majority of individuals practicing epila- 
tion, however, employ the galvanic current. 
This current is best derived from a battery 
so as to avoid the irregularities of current 


flow when the house current serves as the 
electric source. 

A fme steel needle is connected by means 
of a cord to the negative pole. The positive 
pole is attached to a large dispersive pad 
which may be placed on the patient’s back 
as she lies on the table or to any other part 
of the body. Good light is essential so as 
to permit of catheterization of the hair 
follicle by means of the needle. The current 
is turned on by means of a hand or foot 
switch and about ]4, to i milliampere of 
current is permitted to flow through the 
circuit. Within several seconds it is usually 
possible to see bubbles appearing at the 
region where the needle presses the skin 
surface. The current is then discontinued. 
If the follicle is completely destroyed, it is 
possible to readily remove the hair much 
as if it were stuck in butter. While the 
current is flowing, the patient experiences 
a disagreeable sensation. She does not 
feel the actual removal of hair if the follicle 
has been destroyed. The destructive action 
of the current is exercised through the 
production of an alkaline solution at the 
region of the needle contact. The area 
of the chin is less sensitive than the region 
around the mouth. The upper lip, par- 
ticularly in its section near the nose, is 
very sensitive. A reaction occurs to this 
operation. It is therefore inadvisable to 
remove too many hairs close to each other 
at one time as the erythema and swelling 
may become confluent. The epilation ses- 
sions should not be applied more frequently 
than about once in five days to the same 
area. 


€1^ 
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T he effects produced by x-ray and the 
gamma ray of radium on tumor tissue 
have been extensively studied grossly 
and microscopically. Such studies are, of 
course, more easily and exactingly made 
upon transplantable laboratory neoplasms. 

The changes seen microscopically after 
radiation of these tumors may be divided 
into several stages; First, slight hyper- 
plasia; second, a latent period in which 
no apparent change takes place; third, the 
appearance of large numbers of abnormal 
cells, the abnormality being characterized 
frequently by a swelling of the cytoplasm; 
fourth, cell death; fifth, replacement of 
these cells by polymorphonuclear leuco- 
cytes and jmung connective tissue cells; 
and sixth, scar formation with the inclu- 
sion of tumor cells of diminished vitality. 

It has been regularly found that j'oung 
cells, which are actively dividing and par- 
ticularly those which are undergoing mito- 
sis at the time of exposure to -v-ray, are 
more profoundly effected than the more 
adult type of cell. For this reason moderate 
radiation of tumors before transplantation 
will often interfere with growth without 
interfering with the ability of the trans- 
plant to take. 

Lacassagne has explained these var^'ing 
reactions of tissues to radiation, as evi- 
dences of the effect of ionization on various 
parts of the cell complex. He explains that 
following irradiation of cultures of poljf- 
toma uvella the following reactions were 
observed on cell counts: temporary sup- 
pression of growth, abortive anomalies of 
division and suppression of reproduction. 
Temporary suppression of growth was ob- 
served to occur in most of the individuals, 
abortive anomalies of division in a much 
smaller number, and suppression of repro- 
duction and, therefore, eventual death was 
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observed to occur least often. Volumetric 
estimates of the major cel! elements of 
polytoma uvella were made and disclosed 
that the percentage volume of cytoplasm in 
each cell corresponded closely to the num- 
ber of these organisms which showed a 
temporary suppression of growth after 
irradiation. It was also found that the per- 
centage of cell volume occupied by chro- 
matin and the much smaller volume taken 
up by the centrosome corresponded to the 
number of organisms, which on count after 
radiation showed abortive anomalies of 
development and suppression of reproduc- 
tion, respectively. Lacassagne assumed 
from these results that damage to the cyto- 
plasm which on a chance basis would occur 
most often, produced suppression of growth. 
Damage to the chromatin and the centro- 
some were likewise assumed to produce 
abortive anomalies of division and sup- 
pression of reproduction. 

An accurate understanding of how and 
why these changes occur is very much 
more difficult to conceive, and since it is 
only by a practical conception of the 
mechanism of these changes that knowledge 
can be gained through which more pro- 
found tumor cell shock and death may be 
accomplished, it becomes necessarj' to at- 
tempt such an e.xplanation. 

We should first define just what radia- 
tion of the order of x and gamma radiation 
is, in what way are they similar and how 
do they differ? In attempting a practical 
understanding of these radiations, which 
are known to be of exceedingly short wave 
length and high frequency, an analogy to 
easily understood and more commonly 
encountered radiation is necessary. AT-rays 
and the gamma ray of radium cannot be 
seen, felt or heard; they have no odor and 
they produce no temperature change. We 


776 



Nr.w Sr.itii s Voi.. 1., No. 3 


Bell — Radiation of Cancer 


American Journal of Surgery 


/// 


are, however, acquainted with many radia- 
tions which can be seen, felt or heard, and if 
we can establish in our minds an analogy 
between these radiations and those of 
.v-ray and radium, we will have obtained 
a better idea as to the properties of all 
radiation. It will then be possible to postu- 
late as to their behavior under various 
conditions. 

The radiations with which we are best 
acquainted are those of long wave length 
and low frequency. Sound is perhaps the 
most easily understood, because of the fact 
that we can hear it, feel it, and in the 
case of the lower pitches actually see the 
movements of the generating body. We are 
able to study the wave form of these radia- 
tions by the attachment of a needle to the 
vibrating body and tracing its movements 
on a moving lamp-blacked paper. 

Sound, as we all know, is produced by 
rhythmic vibrations of pieces of matter of 
such bulk and so fixed as to inherently 
oscillate at frequencies within the scope of 
auditory perception. This rhythmic vibra- 
tion is usually caused by striking the matter 
to be used at a generator. The force with 
which it is struck determines the amplitude 
of the resulting wave. The frequency and 
wave length, however, are, as stated above, 
determined by the size of the mass and its 
fixation to surrounding matter. The larger 
the body and the looser the fixation, the 
lower the frequency or pitch produced by 
striking it; the smaller the body and the 
firmer the fixation, the higher is the fre- 
quency or pitch produced. When the body 
struck is so small as to set up vibrations 
which cannot be heard by human ears, the 
radiation so formed ceases to be called 
sound. As the bodies become smaller and 
smaller until we are setting in motion par- 
ticles of the order of molecules, radiation 
of the order of radio waves, heat, light and 
ultra-violet are created. As single molecular 
groups, atoms, protons and their infini- 
tesimally smaller electrons are set in mo- 
tion, the inherent frequencies become more 
and more rapid, the wave lengths become 
shorter and shorter and the corresponding 


radiations are known as grenz rays, soft 
.v-ray, hard -v-ray, the gamma rays of 
radium and finally the cosmic ray. 

Presumably, all of the radiations belong- 
ing in the group known as -V-ray, gamma ray 
and cosmic radiations are formed by the 
rhythmic vibrations of electrons, and the 
shorter the wave length and the more rapid 
the frequency, the more firmly fixed the 
generating electron must have been to 
produce them. 

We, of course, have noc organ of sense 
which can perceive radiations of greater 
frequency or shorter wave length than those 
of the violet end of the light spectrum. 
But by various indirect means we know 
that these radiations behave in a manner 
analogous to those which we can sense by 
one organ or another. 

In the generation of waves of progres- 
sively higher frequency and shorter wave 
length, the body used as the instrument of 
percussion, must become progressively 
smaller as the bodies set in motion become 
smaller. Therefore, when electrons become 
the generating source, other electrons must 
be used to strike them. In the x-ray tube, 
electrons are created in a vacuum by disin- 
tegration of atoms in a wire filament as it is 
heated to incandescence. The greater the 
heat the more rapid is this disintegration, 
and the greater the number of electrons so 
made available. By impressing a high 
voltage negative charge on this filament 
and a positive charge on an adjacent dense 
metallic target, these electrons are driven 
across the space between the filament and 
the target and forcibly strike the atoms in 
this target. The impact of the bombarding 
electrons sets up radiation of var^dng wave 
lengths and frequency, depending upon the 
size and tension of the part of the atom 
which is struck, and the velocity of the 
bombarding electrons. The greater the 
electrical stress between the filament and 
the target, the more violent the impact 
between the electron freed from the fila- 
ment and the electrons in the atoms of the 
target, the shorter is the wave length of 
the resulting radiation. However, the bom- 
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bardment also results in the formation of 
heat or infra-red rays. 

In the case of radium (gamma) radiation, 
the bombarding electrons are freed in the 
atoms of radium because of their inherent 
instability, and the impingement of these 
freed electrons upon others creates the 
gamma radiation. 

Now, in what way do these short wave 
length radiations affect living tissue, and 
particularly living, malignant tissue? Indi- 
vidual cells and some of their larger com- 
ponent parts are the smallest forms of 
tissue which we can see directly with a 
microscope. We know, however, that even 
the smallest visible parts are made up of a 
vast number of atoms which are, of course, 
ultramicroscopic. The structure of some 
of these atoms is simple, and of others, 
exceedingly complex. All are made up of a 
single nuclear mass with a varying number 
of surrounding electrons. Each electron has 
its own orbit about the nucleus in a way 
similar to that which exists in our planetary 
system, wherein each planet, analogous to 
the electron, describes its orbit about the 
sun, which is, in turn, analogous to the 
atomic nuclear mass. Some of these elec- 
tronic orbits are more definitely fixed than 
others, and the more fixed the orbits and 
the greater the tension with which they are 
held to their paths, the more stable is the 
atom. It is obvious that any serious 
derangement of electronic orbits in these 
complex atoms changes the character and 
properties of the atom, and when the aber- 
rations are carried far enough, or electron 
loss takes place, the atom loses its original 
identity and becomes a different element. 
When sufficient elemental changes have 
taken place particularly in critical portions 
of the cell, life ceases to exist. 

In malignant tumor cells, which are 
growing and undergoing mitosis at short 
intervals, atomic and molecular rearrange- 
ments are continually taking place due to 
the necessarily rapid chemical changes 
which must accompany mitosis. In such 
cells a relative atomic instability is present, 
at least during the period of mitosis. On the 


other hand, cells which arc ]}hysiologically 
inactive are only occasionally undergoing 
mitosis and, therefore, chemical changes 
can be expected to be slower, and the whole 
cell complex more stable. 

How does this variation in atomic struc- 
ture, activity and .stability affect the sub- 
ject which we are considering, that is, the 
reaction of tumor cells to radiant energy? 

Let us construct a relatively simple atom 
on a scale which we can readily appreciate. 
The electrons in this atom arc moving 
along fixed orbits about the nucleus or 
proton group. The force holding the elec- 
tron in its orbit determines the stability of 
the atom. Since the loss of one electron 
changes the orbits of others in the same 
atom and alters the number of component 
parts, the atom bccomcsanothcr individual. 
Assume now that the electrons in an atom 
arc suddenly confronted with an outside 
electromagnetic force, pulsating in char- 
acter and timed to a frequency which 
would be the inherent frequency of one of 
these electrons, if it were struck by another 
body of like dimensions. The electron is 
immediately set into sympathic vibration. 
If this vibration is sufficiently violent, the 
relationship of the electron to its orbit 
may be disturbed, and, in turn, if this dis- 
turbance is of sufficient magnitude, the 
force holding the electron to its orbit is 
overcome. In this event, the electron be- 
comes a free agent, shoots off into inter- 
atomic space, may become a part of a 
neighboring atomic system or strike an 
electron or proton group in another such 
system. This impact sets up further radia- 
tion by producing oscillations of the body 
so struck. If forceful enough, the collision 
may dislodge the second electron and a 
second atom will be thus changed. 

When a sufficient number of these 
changes’ have taken place, suppression of 
growth, disturbed reproduction or im- 
mediate cell death occurs, depending upon 
the particular intracellular structure which 
has been affected. It also follows that the 
conglomerate making up the cell is, the 
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more easily and quickly its destrucllon is 
accomplished. 

In considering this subject and in build- 
ing up these analogies, a much more simple 
concept of atomic structure has been 
assumed than that which actually exists. 
It may, however, be fairly said that no 
matter how complex one assumes atomic 
structure to be, and no matter how man_\ 
other minute particles of matter are later 
found to make up the atom, the basic 
principles, as cited above, should still 
apply. 

Having arrived at a workable explana- 
tion of radiation, and also a concept of the 
effects of radiation on living tumor cells, 
what is the clinical value of this data? It 
has been shown by experimentation, that a 
sufficiently large quantity of radiant energy 
will destroy any form of living matter. We 
can, therefore, assume that by the applica- 
tion of sufficient radiant energy we can 
effect the complete destruction of all 
malignant tumor cells regardless of their 
origin or biologic activity. We can- 
not, however, assume that in delivering 
this amount of radiant energy to a malig- 
nant tumor we will not at the same time 
destroy so much normal tissue about the 
malignancy as to cause the death of the 
host of the tumor. In any location where 
complete destruction of surrounding nor- 
n^f tissue can be accomplished without 
a ecting vital structures, radiation can be 
expected to cure the cancer locally. Simi- 
wherever a malignant tumor can be 
sa e y and completely excised surgically, a 
cure IS effected. It is unfortunately the fact, 
owever, that many cancers, particular!}' 
ose which are deep-seated, either fie 
adjacent to structures so vital 
0 he life of the patient, that the tremen- 
ous osages of radiation which are neces- 
ary to the complete destruction of the 
ancer cannot be applied without at the 
ame time destroying these vital structures, 
imi ar y, it is often true that while the 
sue m which the primary cancer tissue 

wit^h j resectable surgically 

out destroying the individual, there 


are microscopic or gross extensions from the 
primary site of the tumor because the 
extension involving these vital structures 
arc hot resectable. We should, however, 
remember that the extensions of the tumor 
cells into the lymphatic and other adjacent 
tissues are, of necessity, young, and, there- 
fore, cells of a highly anaplastic, undiffer- 
entiated, rapidly growing and consequently 
radiosensitive type. In many instances we 
can destroy much of the local cancer 
metastasis with dosages well within normal 
tissue tolerance. Such reduced cancer in- 
volvement then becomes operable, and a 
cure can be accomplished by radical 
surgery in conjunction with reasonable 
amounts of .v-radiation or radium radiation. 

In explanation of the selectively destruc- 
tive action of radiation on malignant tissue, 
we must assume that the cell w'hich origi- 
nally bore the malignant tissue was at its 
very inception a normal cell, and that for 
some reason unknown, it entered upon a 
career characterized by an unlimited power 
of multiplication. This characteristic was 
transmitted to its descendants, and as each 
succeeding generation appeared, the cell 
growth continued uncontrolled. At the 
same time, obeying in a sense Mendel’s 
law, some of the daughter cells developed 
and arranged themselves after the pattern 
of the original ancestor and the cell group 
in which this ancestor existed. Such cells 
behave in a tumor very like the original 
nonmalignant and normal cells from which 
the tumor developed. Other daughter cells 
develop characteristics similar to the un- 
differentiated embryonal cell from which 
the involved organ arose. Between these 
two extremes, all possible biologic, histo- 
logic and physiologic differentiations may 
occur. 

The sensitivity of any cell to irradiation 
is dependent largely upon its biologic 
activity. Ordinarily, the greater this activ- 
ity, the larger is the nucleus proportionate 
to the total cell mass. It is well known that 
the nucleus contains most of this matter 
which is vital to the life and reproductive 
activity of the cell. Thus, purely on the 
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theory of chance, the possibility that the 
nucleus will be struck by a moving electron 
is greater in more active cells, and the 
possibility of vital damage is propor- 
tionately increased. Ordinarily, the same 
factors which were responsible for the 
proportionately greater mass are associated 
with a greater chemical activity and conse- 
quently greater atomic instability within 
the nucleus. This, in turn, renders more 
likely the disruption of component atoms 
by the influence of surrounding electro- 
magnetic forces. 

Clinically, then, if we are certain that a 
malignant tumor is contained entirely 
within a certain area, and that there have 
been no blood-borne metastases, we can 
cure this tumor by radiation if we destroy 
all of the surrounding and Immediately 
underlying and overlying normal tissue. If 
this destruction is compatible with the life 
of the host, the patient can be cured of the 
malignancy. Similarly, if the site of the 
tumor and its surrounding tissues can be 
completely excised surgically, and there 
has been no blood-borne metastasis nor 
microscopic extension of the malignancy 
beyond the site of resection, the patient 
can be cured of cancer. If, however, the 
tumor has extended, through the lym- 
phatics or by direct extension, into vital 
structures, the loss of which by destructive 
effect of radiation or excision would not be 
compatible with the life of the patient, then 
that cancer cannot be cured by radiation 
or by surgery. When curable by neither 
radiation nor surgery, a combination of 
these procedures may be used. In the first 
place, radiation in an amount which can 


be easily borne by the surrounding normal 
tissues is administered. In many instances, 
all of the malignant tissue which has ex- 
tended beyond the area which can be 
readily excised is of a highly undiffer- 
entiated and, therefore, radiosensitive type; 
and this is particularly true where these 
cancer extensions are microscopic, and 
where the daughter cells deposited in re- 
gional lymph nodes have not had the 
opportunity to develop throw-backs to the 
normal highly differentiated and therefore, 
radioresistant type. If, therefore, extensive 
courses of radiation are given to all the 
tissues where the cancer might have ex- 
tended beyond a point which is resectable, 
and the surrounding normal tissues have 
not been seriously handicapped by such 
radiation, these outlying sensitive cancer 
cells can be destroyed completely, leaving 
for the surgeons only resection of the 
primary tumor and its immediately adja- 
cent metastases to complete the cure. A 
third possibility must also be considered 
where blood-borne metastases have taken 
place before the patient is observed. In 
these instances, quite naturally, only pallia- 
tion can be expected from any known form 
of therapy. Depending upon the type of 
case, these procedures may be either surgi- 
cal, radiological or a combination of the 
two. 

In this essay we have endeavored to de- 
scribe in a practical, simple way the effects 
of ’radiation on living tissue. An attempt 
has also been made to put on a biologic 
basis the necessity for cooperation between 
the radiologist, the surgeon and the pa- 
thologist in the handling of all cancer cases. 
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I N daily practice, the physician is often 
confronted with the diagnostic prob- 
lem raised by the patient who comes 
to him in response to the dictum, “See 
your doctor early in all cases of doubt 
when some abnormal growth is noted.” 
While there is no standard method whereby 
early cancer can be recognized or a proved 
biologic test by which its beginnings can 
be identified, to the careful physician 
certain clinical manifestations do indicate 
abnormal tissue reactions which suggest 
the probability of cancer. 

The increased effectiveness of surgery 
and radiation in curing cancer is not com- 
pensating for the increased incidence of 
cancer. There has been no appreciable 
reduction in the annual cancer death rate. 
As a matter of fact, it is on the increase. 
The f^undamental problem of cancer con- 
trol is not million volt .v-ray machines, 
cyclotrons, freezing or boiling. It is still 
ear y diagnosis. Because of the high cura- 
I ity of early cancer, it is the responsibility 
0 every doctor to become a specialist in 

e recognition of- the earh' manifestations 
01 cancer. 
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Mass. The continued presence of a 
hard mass growing steadily in an unusual 
locality and fixed to surrounding or 
underlying tissues suggests neoplastic 
development. 

Induration and Fi.xalion. In tissues 
normally soft and movable, unusual indu- 
ration and fixation which persist over a 
long period of time without resolution 
point to the possibility of cancer. 

Bleeding. Persistent hemorrhage al- 
ways suggests abnormal conditions. When 
it occurs with unusual periodicity or with- 
out following an apparently normal physi- 
ologic course, a malignant origin is to be 
suspected. 

Inlerjerence. An abnormality that in- 
terferes with the physiologic functioning 
of normal channels of ingress or egress may 
suggest malignancy. 

While cancer is a destructive disease, 
its effects in the early stages may be in- 
sidious, showing few of the more pro- 
nounced reactions usually associated with 
the advanced case. In its early stages one 
cannot note anemia, loss of weight, re- 
tracted nipples fin breast lesions) or 
ribbon stools (in rectal cancer). It is before 
these pathognomonic changes are per- 
ceived that we must recognize the symp- 
toms of malignant change. 

Examination for cancer must be carried 
out painstakingly and with patience. The 
history is important. A persistent inter- 
ference with normal physiologic function- 
ing that graduallj'^ increases the distress 
of the patient, e.g., difficulty in swallow- 
ing, first slight, later more marked, with 
increasing change in the character of the 
food that may be swallowed, suggests a 
lesion in the esophagus. Careful inspection 
of a new growth or sore not tending to heal 



American Journal of Surgery 


Kaplan — Diagnosis of Cancer 


DnciiMurn, 1940 


may reveal an early malignant change. In 
some cases transillumination of a growth 
may show alteration of normal conditions, 
arousing suspicion of cancer. Palpation 
often gives a clue to malignancy, for cancer 
growths are often infiltrating and stony- 
hard. Where doubt exists, a biopsy of the 
growth may prove the condition. In early 
cases the biopsy itself may effect a cure 
by the radical removal of the small lesion. 

Skin. The most common types of skin 
cancer are the basal cell and the squamous 
cell epitheliomas. While diagnosis by histo- 
logic study is quite easy, clinical differenti- 
ation is not always possible, especially in 
the early stages of the disease. In most 
instances basal cell lesions are found on 
the skin of the face or head in older people 
and are frequently multiple. The ordinary' 
basal cell type of skin cancer may begin 
as a nodule which slowly grows, ulcerates 
and produces a small crater with rolled, 
pearly, indurated edges. Sometimes it is 
hidden under a persistent scab which when 
torn off leaves a new peeling scab on a 
granular base. Often, especially in older 
people, the cancer is a transformation of 
previously existing keratosis so often seen 
in the aged. When the lesion grows and 
extends rapidly with ulceration and de- 
struction of the superficial and deep 
tissues, it is probably the rodent ulcer 
type of basal cell cancer. A keratotic lesion 
that bleeds readily, that becomes indu- 
rated and does not heal under treatment 
with some bland ointment always pre- 
supposes cancer of the skin. Basal cell 
lesions rarely metastasize. 

Squamous cell epitheliomas are more 
serious lesions. They may appear anywhere 
on the skin, including that of the append- 
ages. They grow fast and ulcerate rapidly. 
The gross signs are similar to those 
described with basal cell cancers; namely, 
an elevated new growth with rolled, whit- 
ish, pearly edges. They differ from basal 
cell lesions in that they invade the adja- 
cent lymphatics to yield a deep Induration 
and frequently extend to the first line of 
lymph node drainage. These character- 


istics, however, do not aid much in differen- 
tiating one from the other, and frequently 
only histologic study will prove of diag- 
nostic aid. Occasionally in a slow-growing, 
keratinizing squamous cell carcinoma, the 
outer, horny layer of epithelium will not 
be desquamated and will pile up to form 
a cutaneous horn. A basal cell epithelioma 
does not form such a horn. 

Oral Lesions. Leukoplakia itself is not 
a sign of malignancy, but occasionally a 
malignant ulceration is engrafted on a 
persistently irritated, long standing leuko- 
plakia. Less commonly, a leukoplakic patch 
may become thickened and infiltrate the 
deeper tissues without ulceration. 

Tuberculosis of the lip occasionally is 
seen but in practically every case it is 
associated with active pulmonary tubercu- 
losis. Malignant lesions occur most often 
on the lower lip, appearing as an indurated 
ulcer at the mucocutaneous junction that 
persists and does not heal under simple 
measures. When associated adenopathy is 
palpable, the diagnosis of malignancy is 
apparent. The history of a sore beginning 
with a smoker’s burn is suggestive, too, 
when the ulceration following such trauma 
fails to heal under simple care. It must be 
remembered that the presence of syphilis 
does not lend benignity to a persistent 
lesion; for this disease and cancer can 
coexist in the same individual. Likewise a 
positive Wassermann test does not neces- 
sarily signify that a persistent lesion is 
syphilitic. It may be malignant as an 
added condition in this patient. 

Because of the color, recognition of a 
melanoma is obvious. To distinguish a 
benign from a malignant melanoma, fixa- 
tion, rate of growth and change in charac- 
ter must be evaluated. A benign melanoma 
may be present for many years and then 
give evidences of sudden rapid growth, 
encrustation, bleeding, increased or de- 
creased pigmentation, change in contour, 
deeper fixation, all signs of a malignant 
change. A persistent soreness of the tongue, 
cheek or gums with painful swallowing and 
foul odor of the mouth often suggest a 
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malignant condition. The tongue is the 
most common seat of cancer in the oral 
cavity. In a large number of cases intra- 
oral cancer is associated with syphilis and 
in many instances may occur superimposed 
upon an old leukoplakia. In nearly all 
cases, poor dental hygiene, jagged, rotten 
teeth or ill-fitting dentures tend to be the 
exciting cause of ulceration and cancer. 
A persistent ulceration or infectious process 
that does not heal readily under anti- 
septic or medical treatment, including the 
removal of irritation, should be suspected 
of malignant change and tested by biops5^ 

A tonsil harboring a malignant process 
will appear, in the early stages, as a 
diffusely enlarged gland. Soon, however, it 
ulcerates and is covered with a dirty- 
looking hemorrhagic coat. If discrete and 
hard neck nodes are present, the diagnosis 
of cancer is quite evident. If both tonsils 
are persistently swollen and there is gen- 
eralized adenopathy throughout the body 
especially in a young person, lymphosar- 
coma should be suspected. Biopsy should 
be employed to sustain the diagnosis of 
malignancy. 

Lesions of the larynx offer a difficult 
problem in diagnosis. Not all hoarseness 
is due to cancer nor is every growth on 
the cords malignant. However, a persistent 
hoarseness warrants careful investigation 
of the larynx. A papillary growth which 
ulcerates, recurs after excision and invades 
surrounding structures, is malignant. Any 
persistent ulceration with associated aden- 
opathy makes the diagnosis of cancer of 
the larynx most reasonable. Carcinoma 
of the extrinsic larynx may not involve 
the cords and hence be unattended by 
hoarseness. Such lesions should be con- 
firmed by biopsy. X-ray examination of 
the chest and blood serology for syphilis 
may help identify the lesion. 

Lymphaenopathies. Generalized 
lymph node enlargement with or without 
splenomegaly gives rise to the differential 
diagnosis between Hodgkin’s disease, lym- 
phosarcoma, leukemia, giant follicular lym- 
phadenopathy, polymorphous cell sarcoma 


and sometimes syphilis. Only a leukemia can 
be positively identified by a simple office 
procedure of blood count. To establish the 
diagnosis of one of the other conditions, 
biopsy and blood test must be performed. 
When available, x-ray therapy is a con- 
venient therapeutic test. 

Localized lymph node enlargement direct 
attention to the limited anatomic situation. 
Nodes in the neck may be congenital, such 
as lipoma, C3'Stlc hj^groma, c^^sts or angi- 
omas; the}'- may be benign infectious nodes, 
as parotitis, tuberculosis, or lymphadenitis 
draining an infectious area. A more posi- 
tive hardness of a node must raise the 
suspicion of a metastatic focus, such as, 
the superficial and deep cervical chain 
draining the head and neck or bronchus; 
a Virchow’s node from the gastrointesti- 
nal tract, axillar}'^ node from the breast, 
etc. 

Breast. Cancer of the breast occurs 
mainly in women. Usually the first symp- 
tom of which the patient complains is a 
“lump” felt somewhere in the breast. 
Associated symptoms may be discharge 
from the nipple, pain in the breast or 
arthritic pains described as neuritis, sci- 
atica or lumbago. Obviously not every 
lump in the breast is malignant but it is a 
good rule to consider such abnormal find- 
ings malignant unless proved otherwise. 
The importance of early diagnosis in 
breast cancer must be recognized when 
one considers that only in cases in which 
the tumor is strictly confined to the 
breast is it possible to promise a complete 
cure. When node metastasis is present even 
in the operable cases, the chance of per- 
manent cure is reduced appreciably. 

Inspection offers an aid in diagnosis. An 
irregular alteration in the contour of the 
breast, marked engorgement of the super- 
ficial veins, boggy edema of the breast, 
elevation and retraction of the nipple, 
orange peel skin — there are all suggestive 
signs of a malignant process, and in 
combination may be pathognomonic. Ob- 
viously, palpation offers the greatest help 
in establishing the diagnosi'^ of breast 
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dyscrasias. A soft, freely moveable encap- 
sulated nodule in one or both breasts is 
probably benign, but must be so proved 
by hystologic test. Masses composed of 
dilated ducts with fibrous strands, usually 
occupying the outer quadrants with a con- 
tributory history of pain at the time of 
the menstrual periods, are benign. A hard 
tumor localized or spreading in ameba-like 
fashion, not tender to touch, must arouse 
a strong suspicion of cancer. Such a tumor 
accompanied by information gained by 
observation, as cited above, is certainly 
cancer. A hard node in one axilla is positive 
substantiating evidence. Slight puckering 
and adherence of the skin to the underlying 
mass is suggestive of cancer. 

Another diagnostic procedure (Scott) 
which has proved useful even in very early 
cases of breast cancer is as follows: Since 
cancer produces thickening of the interlob- 
ular fascia of the breast so that pull or pres- 
sure causes them to make depressions in the 
skin, a ray of light striking tangentially 
across the breast in a darkened room 
makes these depressions appear as shad- 
ows. In some instances this is a much more 
dependable early sign than retraction of 
the nipple and appearance of nodes which 
are normally late indications. The glanc- 
ing light casts an irregular shadow pro- 
portionate to the size and depth of the 
depressions. With practical experience this 
test should prove quite accurate as an 
early diagnostic procedure. A rapidly 
growing, hard, very large tumor with pain 
suggests sarcoma. 

Occasionally, tuberculosis of the breast 
is uncovered. The lesions are multiple, 
painful, fluctuant and ulcerating. Systemic 
symptoms as fever and night sweats are 
present. A primary infection can be iso- 
lated elsewhere. 

Transillumination is of little assistance 
in diagnosis. It does not offer conclusive 
evidence regarding the benignancy or the 
malignancy of the tumor. Roentgenog- 
raphy of the breast is as yet too indefinite 
to warrant reliance on it for differential 


diagnosis. In all cases surgical excision of 
the tumor with pathologic study must be 
employed to confirm the diagnosis. 

Lung. Cancer of the lung yields a wide 
variety of symptoms so that no specific 
criteria can be established. Especially is 
this true in early lesions. The most common 
symptoms are persistent, dry, irritative 
cough with pain in the chest. The cough 
is persistent and fails to respond to the 
usual medical treatment. Sputum may be 
scant or profuse, bloody or clear. Hemop- 
tysis is an alarming symptom. The lesion 
usually appears in people of middle age. 
In early occlusion of the bronchus, wheez- 
ing, asthma-like breathing occurs along 
with an aching constriction of the chest. 
Physical signs are not significant in early 
stages. Advanced involvement may cause 
pleuritic signs, too. Fever due to secondary 
infection is present in many cases. Fluoro- 
scopic, roentgenographic and broncho- 
scopic examination may prove the lesion. 
At times a metastatic node in the axilla 
or supraclavicular area may suggest the 
diagnosis. 

Gyiiecology. Early symptoms of ovarian 
cancer are not often encountered, as this 
tumor is silent until it reaches a large 
size. Irregularities in the menstrual cj'cle, 
loss of weight, gradual insidious enlarge- 
ment of the abdomen and occasional pelvic 
distress may be the symptoms deserving 
of investigation. Age is no criterion, since 
young females commonly have ovarian 
cancer. Advance of the disease is usually 
accompanied by pelvic pain, ascites, ca- 
chexia and pain. 

Cancer of the cervix is the most common 
type of malignancy in the uterus. The most 
frequent and early symptom is bleeding. 
Any abnormal vaginal bleeding requires 
investigation. The early signs of cervix 
cancer are difficult to visualize. The iodine 
test, Schiller’s test, is based on the normal 
action of glycogen in the presence of 
iodine. Cancer tissue is free of glycogen 
and therefore the tissue so involved does 
not show the characteristic brown iodine 
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stain. Unfortunately, this test is not effec- 
tive in all instances. Foul-smelling, bloody 
discharge associated with an irregular 
ulcerated lesion, postmenopausal bleeding 
and irregular premenstrual bleeding are 
all suggestive of carcinoma of the cervix. 
A friable granulating ulcer with induration, 
readily bleeding on manipulation, is a 
presumptive cancer. Induration, which is a 
later sign about an ulcer of the cervix, 
suggests malignancy. Biopsy, however, is 
necessary in all cases to establish the 
diagnosis. 

Cancer of the uterine corpus is not easily 
recognizable in its early stage. Abnormal 
bleeding is the most common complaint. It 
may occur before or after menstruation. 
When functional causes are ruled out, 
persistent abnormal bleeding suggests ma- 
lignancy and must be ruled out by curet- 
tage biopsy. Pain, uterine enlargement, 
foul discharge and associated pelvic phe- 
nomena are all late symptoms. 

Proslate. The prostate is the second 
most frequent organ involved with cancer 
in the male. The disease in this area is 
slow-growing and often gives very few 
symptoms. The tumor may be rather small 
and confined and yet widespread, distant 
metastases may occur. About one-third of 
all cases metastasize to the skeleton. The 
diagnosis in the early stages is not readily 
made because the symptoms are not 
marked. The earliest symptoms are those 
usually associated with urinary discomfort. 
A rectal examination may reveal an en- 
larged prostate. Usually the organ is hard 
and encapsulated. When it has broken 
through and infiltrated the surrounding 
tissues, it is already in the advanced stage. 
Frequency and urgency of urination may 
be the only symptoms. Occasionally slight 
bleeding on urination may indicate exten- 
sion into the bladder or simple ulceration. 
In a man of the cancer age, a hard, irregular 
prostate with urinary discomfort and com- 
plaints of rheumatism in the pelvis suggest 
cancer of the prostate. 

Bladder. Lesions of the bladder may be 


benign or malignant. Papillomas, which 
give symptoms somewhat similar to cancer, 
are commonly the precursor of cancer. The 
earliest symptom is hematuria. Occasion- 
ally urinary blockage may occur especially 
if the tumor is in the bladder neck. 
Metastases occur late in malignant bladder 
conditions. This helps to differentiate the 
hematuria due to renal involvement in 
which metastases are early and common. 

Kidney. Cancer of the kidney is the 
most common tumor of the kidney. Cancer 
of the kidney metastasizes early and is 
widespread. The symptoms, aside from 
hematuria in the early stages, are not 
significant. Occasional pain and hematuria 
occur. At times the symptoms are noted 
only because of the metastatic involve- 
ment, such as lung or bone. In children, the 
kidney neoplasm most commonly seen is 
Wilm’s embryonal adenosarcoma. In this 
case the symptoms begin early in life with 
a constant pronounced swelling of the 
abdomen. A tumor mass is usually felt and 
there may be urinary disturbances. The 
.v-ray examination in kidney tumors may 
at times identify an early lesion. 

Testicular Tumor. These tumors are 
unilateral, hard masses which grow slowly 
with very few symptoms. Pain in the 
scrotum may be the first sign of an in- 
volvement. Aspiration biopsy may permit 
identification of the tumor. Even in early 
suspicious cases the Aschheim-Zondek test 
may be significant and helps confirm 
the diagnosis. Metastases are early and 
widespread. 

Gastrointestinal Tract. The most com- 
mon site for cancer in the human is in the 
gastrointestinal tract. However, the symp- 
toms associated with cancer in this part 
of the body are rarely noticeable in the 
early stages of the disease. 

Age is no longer considered an inex- 
plicable defense against the occurrence 
of cancer of the stomach for we now find 
cancer present very often in the younger 
adult. The ^ earliest symptoms are those 
of indigestion. A long standing, con- 
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stant indigestion with loss of appetite, 
some weakness and possibly eructations 
of blood-streaked mucous should suggest 
the possibility of an organic lesion. X-ray 
examination may at times reveal an early 
cancerous growth. The gastroscope may 
permit the visualization of a lesion in the 
stomach. Gastric analj^sis showing absence 
of HCL and the presence of some blood is 
suggestive. Certainlj^, the most important 
dictum to be remembered is that the sud- 
den appearance of dyspeptic symptoms in 
an individual of the cancer age must be 
considered due to cancer until proved 
otherwise. Unless a mass is palpable on 
abdominal examination, reliance must be 
placed on symptomatology for a presump- 
tive diagnosis of cancer of the colon. A 
lesion on the right side should suggest 
itself by an unexplained anemia and loss 
of weight. A left-sided lesion may produce 


melena, constipation or diarrhea. In any 
case, the suggestive lesion must be cor- 
roborated by competent .v-ray examination. 

Cancer of the rectum is a common lesion 
often recognized only too late for cure. Any 
symptom referable to the gastrointestinal 
tract below the stomach deserves a finger 
examination of the rectum. In that way 
many early cancers will be identified. 
Obviously, bleeding from the rectum calls 
for a digital and proctoscopic examination. 
The classic symptoms of alternating diar- 
rhea and constipation, ribbon stools and 
pain represent an advanced stage of the 
disease. 

While cancer in its early stages is usually 
symptomless, by careful attention to de- 
tails in history and physical examination, 
the attentive physician may often detect 
an early neoplastic development which is 
readily curable. 
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Minor Surgery. By Frederick Christo- 
pher, M.D. With a Foreword by Allen B. 
Kanavel, m.d. Fourth Edition, Reset. With 
639 Illustrations. Philadelphia, 1940. W. B. 
Saunders Company'. 

This standard textbook first appeared in 1929 
and other editions appeared in 1932 and 1936. 
For a decade it has been one of our favorites, 
and to us this fourth edition is both timely 
and welcome. 

There has been no end of discussion concern- 
ing the line of demarcation between major and 
minor surgery. There are those who claim there 
is no such thing as minor surgery. We feel the 
author has put the problem tersely and clearly 
in the first paragraph of his Preface to the First 
Edition. Me wrote, “Minor Surgery is the sur- 
gery which has a low mortality; which requires 
but few assistants; which generally is done in 
the hospital outpatient department or in the 
office. It includes the large majority of surgical 
cases; the every-day surgical conditions. All 
minor surgery potentially is major surgery; 
often a distinction cannot be made.” 

We learn from the Editor of The American 
Journal of Surgery that in the future instead of 
a Minor Surgery Number he will call it “ Every- 
day Surgical Conditions.” But this is an aside. 

Certain books are written, appear, reappear 
in new editions, and one day not only have they 
become standard but a very part of our medical 
structure. When we wish to refer to a chapter 
dealing with a minor surgical problem, we 
naturally and unconsciously turn to Christo- 
pher’s book. It is not that we know the author 
or that we are one of his friends (we would not 
know him if we sat together at a lunch table) ; it 
IS not because we have not read similar books 
on the subject; but it is because we believe it is 
the best and most complete work on the subject 
we have today. And so to us this fourth Edition 
IS both merited and welcome. 


This book was first published in 1937 and was 
reprinted in 1938. Now a second edition is 
offered the profession. When a reader goes 
through this work, the reason for its popularity 
will be apparent. 

In this second edition an introductory section 
on the systems of the body has been added and 
certain hiatuses have been filled. Various sen- 
tences and paragraphs have been reworded, a 
hundred new illustrations and diagrams have 
been added and the index has been enlarged. It 
is a solid, well written book. 

Medical students and surgeons will find ‘‘A 
Method of Anatomy” invaluable as a textbook 
and a reference work, which is sure to enjoy a 
long life of usefulness. 

A Textbook of Histology. By Harvey 
Ernest Jordan, ph.d. Eighth Edition. New 
York, 1940. D. Appleton-Century Com- 
pany. Price S7.00. 

Dr. Jordan's Histology is an old standby and 
friend. For nearly twenty-five years it has been 
familiar and of great value to thousands of 
medical students. One sees it today on the shelf 
in laboratories throughout the land, and we sin- 
cerely wish that we had had a book as well and 
as interestingly written when we were a student. 
There is no need to tell what the book is about. 
It is a textbook on histology and covers the 
subject thoroughly. The profuse Illustrations 
are of a high order of excellence and from the 
publisher’s angle it is typographical^' satisfy- 
ing. The book is readable and of a size that 
makes handling easy; the type is large and clear 
and the paper stock very good. 

So this Textbook of Histology by Harvey 
Ernest Jordan is a most excellent work from 
every viewpoint. A book must be good to go 
into eight editions over a span of twenty-four 
years, and medical students and practitioners of 
medicine are fortunate they have such a book 
for studj' and reference. 


A Method of Anatomy. Descriptive 

AND Deductive. By J. C. Boileau Grant. Diagnosis and Treatment of Head 
Second Edition. Baltimore, 1940. The Injuries. By Sidney W. Gross, m.d. and 
Williams and Wilkins Company. Price William Ehrlich, m.d. Introduction by 
^6.00. Percival Bailey, m.d. New York, 1940. 
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Paul B. Hoeber, Inc., Medical Book De- 
partment of Harper & Brothers. Price 
$3.00. 

This is a timely and worth while book. It is 
timely because an authoritative book on this 
topic is welcome in this age of head injuries due 
mainly to the automobile. Four or five 
decades ago the incidence of head injuries was 
insignificant as compared with their everyday, 
commonplace occurrence at the present time. 
It is wortlmhile because the authors know their 
subject, have had no end of clinical experience 
w ith this type of case and present their thesis 
with clearness and restraint. 

The contents embrace applied anatomy of 
the head, intracranial physiology, the me- 
chanics and pathology of head injuries, method 
of examination, classification of head injuries, 
principles guiding the treatment of head in- 
juries, injuries of scalp and skull, extradural 
hemorrhage, traumatic subdural hematoma, 
fractures of the skull with involvement of the 
paranasal sinuses, mastoids and middle ear, 
suppurative cranial and intracranial disease 
resulting from trauma, gunshot and other 
penetrating wounds of the head, cranial nerve 
injuries, convulsive seizures following head 
injuries, surgical technique, complications and 
sequelae of head injuries, head injury and 
disease of the nervous system. 

There is a bibliography, an index and many 
valuable illustrations. It is an excellent book. 

Bacillary and Rickettsial Infec- 
tions Acute and Chronic. By William H. 
Holmes, m.d. New York, 1940. The Mac- 
millan Company. Price |6.oo. 

This is a textbook of 676 pages by one who 
has had thirty jmars of medical practice and 
twenty-seven years of teaching. 

The author tells us in his Preface, “In the 
preparation of this book it was desired to cover 
each subject with a reasonable degree of com- 
pleteness consistent with its social, medical and 
historic importance, without producing an 
exceedingly bulky and expensive volume. This 
was accomplished by omitting illustrations and 
by the decision not to attempt consideration of 
all the infectious diseases in a single volume. 
The present volume, therelore, deals only with 
the bacillary and rickettsial infections, leaving 
the virus diseases, and the infections of coccal, 


spirochetal, and protozoal etiology for sub- 
sequent presentation.” 

This book covers: the pastcurclla infections, 
the rickettsial infections of man, the brucella 
infections, the enteric infections, bacillary 
intoxications, hemophilus infections, the myco- 
bacterial diseases, and miscellaneous bacillary 
infections (anthrax, glanders, melioidosis, etc.). 
There is a bibliography at the end of the 
chapters and the index is ample. 

The reader will be pleasantly surprised when 
he reads this work to note that he has come in 
contact with a new kind of textbook, an experi- 
ence both refreshing and stimulating. It goes 
without saying that the author is an authority 
on the subject and the text matter comprises 
the last, up-to-date thoughts on this subject. 

Abdo.minal Operatio.vs. By Rodney 
Maingot, F.R.c.s. (eng.). Two Volumes. 
New York, 1940. D. Applcton-Century 
Company. 

The author tells us in the first sentence of his 
Preface that “This book is intended to present 
a detailed consideration of the technique of 
modern abdominal operations.” In addition it 
deals with the choice of operations in the indi- 
vidual case, “the difliculties and dangers which 
sometimes arise during the conduct of opera- 
tion, the pre- and post-operative treatment, the 
immediate and remote results of the various 
measures described, the clinical, pathological 
and other aspects of most of the destructive 
lesions of the abdominal viscera, and many 
problems in abdominal surgery.” This is the 
blueprint. From it tlic author has done two 
worth while, up-to-date volumes. 

Volume 1 deals with abdominal incisions, 
stomach and duodenum, spleen, pancreas, 
gallbladder and bile ducts. Volume ii deals with 
liver, veriform appendix, peritoneum, mesen- 
terj', omentum, external abdominal hernia, 
intestines, and postoperative complications. 
There is an index to the whole. The illustra- 
tions are profuse, well done and some arc in 
color. 

Interns and surgical residents are sure to find 
this work of the greatest value and help to 
them. We hint that it would be an excellent 
investment on their part to own these two 
volumes. Surgeons will enjoy browsing through 
its pages and are sure to gather many useful 
items along the way. We rate it most highly. 
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pressure, during spinal anesthesia, 79 
Boils, dressing for, 766 
Bone 

felon and paronjmhia, 553 
infections of, and epiphyseal changes, 239 
metatarsal, supernumerary, 578 
sinuses, 523 
Bones 

cystic disease of, and hyperparathyroidism, 358 
of hand, fractures of, 563 
of nose, fractures of, 668 
Brain, method for removing areas of, 27 1 
Breast 

female, noninflammatory nodules in, 597 
male, lesions of, 630 
Bronchiectasis, lobectomy for, 29 
Bursitis, 527 

^^ahan nail extractor, 140 
Cancer 

early diagnosis of, 781 
radiation of, 776 
Carbuncles 

dressing for, 766 
infection in, 732 

treatment of with thiazole derivatives, 258 
Cardiac compression, acute, from restraining influence 
. of pericardium, 367 
Canes, dental, hyperparathyroidism and, 130 
Cataract, total removal of, 288 
Cecum, diverticulitis of, 108 


Chunge.s, epiphyseal, and infections of bone, 239 
Children, tonsillectomy in, paraldehyde for, 506 
Circulation time in surgical patients, 311 
Clamps, multiple, artery, method of holding, 330 
Clavicle, fractures of, 558 
Coagulation, two point, in neurosurgery, 267 
Colon, polyposis of, 353 

Complications, postoperatiyc, pulmonary, 294 
Compression, acute, cardiac, during dilatation of heart, 

367 

Corn.s, 761 

Correction of scars, 734 
Cryptitis and papillitis, anal, 645 
Current, coagulation, in neurosurgery, 267 
Cj'sts 

dermoid, 672 
epidermoid, 672 
mucous, 672 
sebaceous, 672 

y~^eformities, flexion, extension of knee after, 303 

Diabetes, local anesthesia in, 474 
Diagnosis, early, of cancer, 781 
Disease 

of bones, cystic, and hyperparathyroidism, 358 
pulmonary, postoperative complications in, 294 
Dislocation of shoulder, 541 
Dislocations^ 
of knee joint, 534 
traumatic, of hip joint, 545 
Diverticulitis of cecum, 108 
Drainage 

glycerin osmotic, 35 
internal, of gallbladder, 684 
Dressing 

anorectal, new, 329 

for boils and carbuncic.s, 766 

jglcctrosurgcry, 768 

Embolism, peripheral arterial, 39 

Entcrocntcrostomy, in adenocarcinoma of jejunum, 
with intussusception, 112 

Epididymitis, acute, symptomatic treatment of, 633 
Epiphj'seal changes with acute infections of bone, 239 
Epithelioma, squamous cell, of vulva, 1 14 
Extension, active, in knee, restoration of, 303 

pailurc in thoracoplasty, causes of, 327 

Failures in rhinoplasty, 274 
Falling drop method for surgical prognosis, 316 
Fascia, transversalis, mobilization of, in inguinal 
herniae, 27 

Felon, bone, and paronychia, 553 

Fetus, intra-uterine retention of head of, 132 

Fibroma of musculofascial layers of abdominal wall, 694 

Finger splint and hand function, 571 

Fingers, syndac^Iism of, 363 

Fissure, anal, oflice treatment of, 638 

Fistula, anal, in oflice practice, 635 

Foot, gangrene of, 573 

Fractures 

of bones of hand, 563 
of clavicle, ribs and scapula, 558 
of nasal bones, 668 

treatment, transportation, management of, 536 
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Freezing in situ, for removing areas of brain, 271 
Furuncles 

and carbuncles, infection in, 732 

carbuncles, abscesses of staphylococcic origin, 258 

^gallbladder, drainage of, 684 

Ganglion, new treatment of, 722 
Gangrene of foot, management of, 573 
Glycerin, use of, in drainage, 55 
Gynecology, ectopic kidney in, 344 

p^and 

bones of, fractures of, 563 
function and finger splint, 571 
Head 

fetal, detached, intra-uterinc retention of, 132 
injuries of, 678 

operation for pressure in injuries of, 126 
Heart 

dilation of, and cardiac compression, 367 
penetrating vi'ounds of, 712 
Hemorrhage, uterine, 589 
Hemorrhoids, office treatment of, 641 
Hernia 

diaphragmatic, diagnosis and treatment of, 377 
inguinal, etiology and repair, 17 
Hcrniae, inguinal, direct, repair of, 27 
Humerus, double, with multiple hands and fingers, 336 
Hyperparathyroidism, 358 
with dental caries, 130 

Jlcum, involvement of, in antenatal volvulus, 135 
Infection 

of fascial spaces of palm, 512 
pleural, stab thoracotomy in, 709 
postoperative, in furuncles and carbuncles, 732 
Infections 

of bone, with epiphyseal changes, 239 
of tendon sheaths, 509 
Infusions 

glucose, followed by sugar in urine, 306 
intravenous, 485 

Injection of varicose veins of lower extremities, 738 
Injections 

intraperitoneal, 481 
intravenous, 485 
Injuries 

head, emergency treatment of, 678 

operation for intracranial pressure in, 126 
to penis, urethra, scrotum, testicle, 622 
Irritation, adhesive plaster, 63 
Insufflation, uterotubal, 614 


Jejunum, adenocarcinoma of, 112 
Joint, hip, dislocations of, 545 


j^idney, ectopic, a gynecological problem, 344 
Knee joint, dislocations of, 534 


“y acerations, minor, anesthesia in, 502 
Lesions 

gross, and trigeminal neuralgia, 227 

of male breast, 630 
Leucorrhea, 594 
Lipomata of uterus, 119 
Lobectomy for bronchiectasis, 29 
Luxated and severed tendons, 5 1 6 
Lymphangitis and lymphadenitis, 728 


■J^^alformation, rare, of arm, 336 

Malignancies, triple primary, 124 
Malignancy, of vulva, 1 14 
Management, early, of fractures, 536 
Mediastinum, tumors of, 143 
Metatarsal bone and toe, supernumerary, 578 
Mobilization, greater, operation for, of transversalis 
fascia, 27 

Monographs (E.). 225 


N*" 

extractor, Cahan, 140 
toe, ingrown, 519 

Neosynephrm hydrochloride, use of, during spinal 
anesthesia, 79 

Nerve, phrenic, operations on, 715 
Neuralgia, trigeminal, tvith gross causative lesions, 227 
Neurosurgery, coagulation current in, 267 
Newborn, suecessful removal of gangrenous appendix in, 

138 . 

Nodules, noninflammatory, of breast, 597 
Nose 

bones of, fractures of, 668 
late sequelae in repair of, 84 


^^bstctrics, practice of, fifty years ago (Bo. B), 373 

Obstruction, subacute, of rectosigmoid, 99 
Operation, suction, for total removal of cataract, 288 
Orifices, ureteral, and renal agenesis, 348 
Osmosis, glycerin, 55 
Ovary, thecoma of, 331 


packing, 


uterovaginal, 589 


Pain, intractable, treatment of, 450 

Palm, infection of, 512 

Papillitis, anal, 645 

Paracentesis abdominis, 495 

Paraldehyde, for tonsillectomy in children, 506 

Paronychia and bone felon, 553 

Parotitis, postoperative, 664 

Patients, surgical, and circulation time, 31 1 

Penis, injuries to, 622 

Peritonitis, suppurative generalized, treatment of, with 
alcohol, 92 
Pessaries, use of, 585 

Physiology, normal, postoperative care to restore, 724 

Pilonidal sinus, 648 

Plaster 

adhesive, irritation with, 63 
use of, 550 

Pneumothorax, artificial, 703 
Polyposis of colon, 353 
Polyps of rectum, 657 
Pressure 

Islood, maintenance of, during spinal anesthesia, 79 
intracranial, in head injuries, relief of, 126 
Prognosis, surgical, and falling drop method, 316 
Prolapse, uterine, and related conditions, 605 
Pruritus ani, an allergy, 653 
Pulmonary disease, complications in, 294 
Puncture, spinal, 498 


J^adiation on cancer, effects of, 776 

Rectosigmoid, obstruction of, by adhesions, 99 
Rectum, polyps of, 657 
Renal agenesis, fallacies in diagnosis of, 348 
Resection, transurethral, in ureterocele, 249 
Restoration of active extension of knee, 303 
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Rhinoplasty 

corrective, trcatnu'iil of scc|uclac in, 84 
lailures in, 274 
Ribs, fractures of, 558 
Rupture 

of bladder, 661 
of quadriceps tendon, 3 

gcapula, fractures of, 558 

Scars 

avoidance of, in wound closure, 741) 
correction of, 754 
Sciotum, injuries to, 622 
Sheaths, tendon, infections of, 509 
Siioulder 

dislocation of, 541 
simple sprains of, 525 
Sinus, pilonidal, 648 
Sinuses, bone, treatment of, 523 
Spine, puncture of, 498 

Spleens, accessory, surgical importance of, 22 
Splint, finger, and hand function, 57 1 
Sprain, of ankle, 581 
Sprains, simple, of shoulder, 525 
Stomach, volvulus of, 104 
Suction operation for cataract, 288 
Sugar, occurrence of, in urine, after glucose indusions, 
306 

Sulfanilamide 

thiazole derivatives of, 258 
use of, in abdominal actinomycosis, 371 
Surgeon and colonic allergy, 281 
Surgery 

in mediastinal tumors, 143 
minor, intravenous anesthesia in, 491 
of spleens, importance of, 22 
rhinoplastic, failures in, 274 
Syndactylism, bilateral, complete, of all fingers, 363 

•Rendon 

conjoined, fallacy of, 17 
quadriceps, rupture of, 3 
sheaths, infections of, 509 
Tendons, luxated and severed, 516 
Testicle 

injuries to, 622 
undescended, 627 


Thecoma of ovary, 331 

Thiazole derivatives of sulfanilamide, 238 

Tlioracoplasty, failure in, 327 

Thoracotomy, stab, in pleural infection, 709 

Three books (II.), i 

Toe 

metatarsal, supernumerary, 578 
nail, ingrown, treatment of, 519 
Tonsillectomy, paraldhyde for, in children, 506 
Transfusion of conserved blood, 698 
Transportation of fractures, 536 
Treatment, emergency, of fractures, J3(> 

Tubes, T, for collection of bile, 325 
T umors 

desmoid, 694 

mediastinal, surgery of, 143 
fleers 

and varicose veins, 741 
stasis, common types of, (>91 
Ureterocele, treatment of, 249 
Urethra, injuries to, 622 
Urine, sugar in, after glucose infusions, 30!) 

Uterus 

hemorrhage of, 589 
lipomala of, 1 19 
prolapse of, 605 

■^^aricose veins and ulcer.s, 741 

Veins, varicose, injection of, 738 
Volvulus 

antenatal, with strangulation and perforation in- 
volving ileum, 133 
of stomach, 104 

Vulva, squamous cell epithelioma of, 114 

■'^^J^hal is minor surgery (E.), 447 

Who knows (E.), 448 

Wound closure, avoidance of scars in, 749 

Wounds 

penetrating, of heart, 712 
sloughing, treatment of, 320 

inc peroxide, use of, for abdominal actinomycosis, 
371 




